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and in the past five months we have placed at least 
of them there. 


“As a general thing, when we receive an 
of our pneumatic orchestrionm which is to 
a private residence, the design for the case work is drawn 
by an artist, the owner wishing to have figures. 
fancy work, which will make the appearance of 
strument very ornamenta) and artistic, " 
Welte, “was the case with the instrament 
recently placed in Claus Spreckels, the sugar 
sion in. San Francisco, which ts unq 
tbe handsomest, if not’ the handsomest, ever 
by us Then, again,” continged Mr We 
(0 be up to date in supplying music for these 
and on our books we have standin 
piece of music that we get out,” ai 
was shown a new Jot just received from theit’ factory. 
where it is cut and arranged for the orchestrions consist- 
ng of waltzes, marches, selections from comic operas, etc. 
These were all ready to he sent to different people who 
ad the M. Welte & Sons’ famous pnewmatic orchestrions. 


J. B. PURBER IN THE WEST. 


J. B. Furber, of the Regiga Music Box, Co. left last 
Saturday on an extended Western trip which” Wilt y 
him away three weeks. He will visit all the princh 
cities in the West, going as far as Kansas City. Mr, 
Furber is taking this trip for the purpose of calling on 
he different houses that handle the Regina boxes and to 
pick up any new business that may come his way. 1 was 
told a warerooms that their business daring 

y een exceptionally good, and that last 
year showed a marked improvement over the previous 
car in the way of sales of the Regina boxes. 


WORKING NIGHT AND DAY. 
[Spvcial to Te Music Trapes.) 
: Gyxn Rartos, Dee. 28, 1901 

The firm bfJ. W. York & Sons are having a big rush 
business and, in consequence, are running might and 
so that they can fill their orders. The unusual amount 

nets th> firm ie having to look alter was in evi 
dence to your correspon to-day, when be called at the 
office and found that the firm have added another type- 
writer to the present force of operators, 


Damnor. 


ONDER . 


Band anttOrchestra 
Instrumentq, 


MADE BY 
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in taning and dorability, they are second fo none, The 
Challenge harmonicas of Friedrich Hotz are so named 
because he challenges any and all makers to produce 
ao instrument “equal to these.” These harmonicas have 
bell metal reeds, thade by a new process, and they are the 
most responsive and sensitive of any reed ever invented. 
They are most durable and have a clear, full 

far-catrying bell tone, The cut represents the f 

217 opep-back: harmonica.and, like all of 
harmomfess, come in fancy gilt-letter hinge 
trial will convince the trade and the profession that the 
actne in harmonicas has been reache in the Fred 
Hots, Challenge. So says M. E. Scho ng, of No. 369 
Broadway, New York; who handles them in this country 


GRAPHOPHONES AND GRAMOPHONES 
PLAYED IN COURT. 

Inthe United Siatés Circuit Court Philadelphia, last 
week, numerous graphophones and gramophones were 
brought Into the court-room before Judge McPherson 
during the argument in an equity suit instituted by the 
American Graphophone Co. against the Berliner Gramo 
phone Co, and others, to restrain the defendants from 
Sy) Oe a ue LLL a 
machines, claimed to be the exclusive property the 
complainant. The defendant asserted that the machine 
was constructed under a patent entirely different from 
that of the complainant's; counsel gave exhibitions of thg 
workings of their machines, rendering selections from 


popitlar music, Decision was reserved 
——— 


HAS INVENTED A NEW INSTRUMENT. 


Louis K. Keinholer, of Milwaukee, a musical instructor, 

ted a musical instrument which he believes will 

the place of the mandolin and the zither. 

of both instruménts, and. combines 

ther with the stronger notes of the 

mando it ‘ings and is intended to bé 

played while resting on a ta r. Keinhofer has ap- 

plied for a patent, and is manulicturing the instrument 
at his establishmen’ in Milwaukee, W 
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United States PATENTS:— 
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200, 521, Febru: 19, 1878, Eaton, Phonograph or Speak: 
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a cSt SOS BRIMISH PATENTS. 


41, "Na, 1,644, A-D,, 1878, April 24, Edison, Recording and ; 
_ReproducingSounds, , es ceseerre rs 9? 1 we 

«No, 6,927, A.D., 1886, (Star) to Johnson as amended 

October 7, 1890,and the proceedings for the amend- 

ment thereof. 





Care e ee ce ecw ge sess 90 





See oe RRENCH PATENTS, 
en ee 

13, No,. 124,213, May 15, 1888, delivered July 27, 1878, to 7 

Cros, for. New Methods in Phonography, translated. , ‘ 









wid 


August 3, 1878, translated. . . 


_/ PUBLICATIONS, ETC. - { 


. " -"-1§+ Comptes Rendus de L’ Academie des Sciences of December, 

; "os s+, 1897, pp. 1082 and 1083, translated .. 2... .. 90 
72236, Lehrbuch de. Physik und Meteorologie by Muller Pouileet 
\_S ° Braunschweig Edition of A.D., 1868, Vol. 2, p, 252, 

4 cog’ Figures a3 and 254, translated... 6... 5.4... 90 
ae Poggendorff’s Annalen der Physik und Chemie published 
: at Leipsic’ A.D., 1843, Volume 59, plate 1, Figure 1, 

aand 3. ° P, by Jacobi, translated... ......- 90 
‘The Telegraphic Journal, Vol. 7, p. 53, published at Lon- 
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i : var, ': The Telegraph, Microphone and Phonograph, ‘by: “Dana 
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» Sat, 1877, Vol. 5, pp. 385 to48r.. 1 1. ee 2s 296 
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gt 2 * 45." Pollok & Mauro Opinion... . . . 
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IN THE 


- Circuit Court of the United States, 













\ Eastern District oF PENNSYLVANIA. 








: {October Sessions, 1898. No, 34, 
IN EQUITY. 


“AMERICAN sa ilar COMPANY, 


Sop ag 
vs. 35 





8, PARVIN, ann E. R. JOHNSON, - 
efendants. 






corporation organized and existing under the laws. of, the 
State of West Virginia, having its principal place of busi- 
ess in the City of Philadelphia, State of Pennsylvania, one 
‘sot the ‘above-named defendants, to the Bill of Complaint of 












Ay 





». This respondent now and at all times havens saving 
}», and ‘weserving_to itself any and all’manner of benefit or 

S advantage of exceptions, or otherwise, that can or may be had 
to the many errors, uncertainties and imperfections in the said 
Bill of Complaint contained, for answer to said bill, orso much 
thereof as the defendant is advised is material or necessary 
. for it to make answer unto, answering says ;. an 


Whether the said complainant, the American’ Grapho: he 
«phone cyte isa porporaiion duly organise and existing 

























; BERLINER ‘GRAMOPHONE COMPANY, THOMAS. 


the American Graphophone Company, the above named gonl- 
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under the laws of the State of West Virginia this defendant 
* does not know saye ‘by inffrmation contained in said Bill of 
Complaint, and talls upon Said complainant for proof thereof. 


‘1, This defendant denies that Chichester A. Bell and 
,Sumner Tainter were the origival, first or joint inventors of 
he slleged improvements in recording and reproducing 
speech and other sounds referred to in paragraph 1 of the 
. Bill of: Complaint, and denies that the same were not known 
“ar used by others in this country ‘before the date of their 
leged invention by the said Bell and Tainter, and denies 
that they were not patented or described in any printed pub- 
ication in this or any foreign country before the invention 
f.the said Bell and Tainter, and denies that they were not in 
‘s ptiblic use or on sale in the United States for more than two 
years prior to the date of the application of the said Bell end 
Tainter fora patent therefor, and denies that the same had 
not’ beén, abandéned to the public. . 

"2, ‘This defendant believes and admits that certain Letters 
Patent of the United States No, 341,214, dated May 4, 1886, 
ere issued tothe said Chichester A. Bell and Sumner 
Tainter for certain alleged improvements in Recording and 
Reproduciug Speech and other Sound, but denies that the 
id. Bell and Tainter in making application therefor com- 
lied in all respects with the provisions and requirements of 
he lawa of the United States in such case made nnd pro- 
ided; and denies that any valid exclusive rights were 
acquired by yirtue of the issue of the said Letters Patent. 






































ment in Apparatus for Recording and Reproducing Sounds 
/ or Sonvrous Vibrations, as averred in paragraph 3 of the 
| Bill of Complaint, and denies that the said alleged invention 
> was nat known or used by others in this country, or patented 
i described in any printed publication in this or any foreign 
country prior to the date of the alleged invention of the said 
Tajnter, and denies that the same was not in public use or on 











“8 This defendant denies that the said Sumner Tainter - 
waa the original, first and sole inventor of thealleged improve- ~ 


ee 
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“gale in the United States for more thaa two yea 
‘application for Letters Patent therefor; and denies that the 
~ same has not been abandoned to the public, ae 





° 4. Phis defendant believes and admits that certuin® Tele 
‘tera Patent of the United States, No. 341; 288, dated May 4, 
1886, were issued to the said Sumner Tainter for eertati 
alleged Improvement in Recording and Reproducing Sound, 
but denies that the said Tainter in making application there- 
* for fully complied with the provisions and. requirements of 
* the Inws of the United States in such made’ and provided ; 
. »and denies that any valid, exclusive rights were acquired by, 

the virtue of the issue of said Letters Patent, - 















Tainter was the original, sole and first inventor of the alleged 
__Improvement iu Apparatus for Recording and. Reproducing 
“Speech and other Sound referred to in paragraph ; 5 of the Bill 

t, of Complaint; and denies that the said invention was. not 


‘described in any printed. publication, in this or any. foreign 
-'eountry before the date of the alleged invention of the said 
© Painter, and denies that the same was not in public use or on 











date of the application -for the said Letters Patent; and 
“denies that the same was not abandoned to the public. 


;“Dhis ‘defendant believes and ails that “certain 
Letters Patent of the United States, No, 875,579, dated 
December 27, 1887, were issued to the said “Charles Sumner 

\ Tainter for certain allege? Improvements in-Apparatus for 

; Recording and Reproducing Speech and -other Sounds, but 

. denies that the said Charles Sumner Taivter in. making 
application therefor fully complied with’ the requirements 
and provisions of the laws uf the United States in such case 
made aitd provided, and denies that any valid exclusive 
rights were acquired by virtue of the issue of said Letters 
Patent. 








prior to the ” 


«6, This defendant denies that the anid” Charles Sumner ; 


“ known and used by others in this country, or patented or... 


sale in the United States for more than two years'‘prior to the - 





Raymond R. Wile 
Research Library 


SS eee 










































2 7,-This defendant denies that the said alleged inventions 
and improvements described in the said Letters Datent No. 
© B4J,214,-NG* 31,988 and No. 375,679, were designed fur 
of are capable of conjoint use in the legal sense of the term, 4 
.and denies that they are thus conjuintly used by defendants. 


: Ag 8. This defendant does not know and has no informa- 
“4 tion, save by said Bill of Complaint, whether said Letters 
i: Patent No. 341,214 were assigned by the said Bell and 
©" Tainter to the Volta Graphophone Company, as alleged in 
paragraph 8 of the’ Bill of Complaint; and calls upon the 
complainant fur proof thereof. 

3 9. This defendant does not know and has no informa- 
tion, save by said Bill of Complaint, whether said Letters 
Patent No. 341,288, were duly assigned by the said Sumner 
Tainter to the said Volta Graphophone Company, and calls 
upon the complainant for proof thereof. . 








10, This defendant does not know and has no infor- 

mation, savd by said Lill of Complaint, whether said Letters ’ 

Patent No. 375,579, were duly assigned by the said Charles 

‘Sumner Tainter to the said "Volta Graphophone Company, ' 

and calls upon the complainant for proof thereof. 2 eF 











“11. This defendant does not know and has no infurma- Ks 
tion, saye by said Bill‘of Complaint, whether said Le’ters ‘ 
Patent No. 841,214, No. 841,288 and No. 875,579, or any a 
of them, were duly assigned unto the complainant, the 
merican Graphophone Company, by the said Volta Grapho- 
phone Company, and calls*upon the complainant for proof _ 
thereof. | - Be 
“*,195 This defendgut denies that it has ever made, sold or sO 
used, directly or indirectly, any constructious or devices 
+ ‘which infringe any of the claims of any of the said Letters 
+ Patent hereinbefore referred to; and denies that the com- 
_ pluinant is now, or ever was, the sole and exclusive owner of 
_», cany rights acquired under or by virtue of the said Letters 
-’Patent, or otherwise, which this defendant has infringed. 


>a 
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“18. This defendant denies that the complainant has 
“expended Jarge sums uf money in practicing and introducing 
o the public any invention or improvement which this 
lefendant has made, sold or used, directly or indirectly, and 
lenies that there has been any public acquiescence that. Bell 
nd Tainter were the first original inventors of the devices 
nd constructions which the complainants by the said Bill of 
‘Complaint claim broadly were the inventions of the said Bell 
+and Tainter, and denies that the said patents are yood and 
ryalid patents; and this defendant denies that the public have 
cknowledged these claims of the complainant to the exclu- 
sive right to the said alleged inventions: under the said 
patents ; and this defendant denies that it has done or per- 
formed any acts, direetly or indirectly, which have infringed 
‘or interfered with any Hehtays of the pomplsindts in ithe 






























id complainant ‘lid file a Bill of Complaint i in-the United 
States Cireuit Court for the Southerf District of New York; 
to enjoin the manufacture, use'and sale.of a machine known 
‘as the “ Metaphone,” and that the Court, in a decision by 
‘Judge Surpman (87 Fed, Rep.,.873), held that the sad 
* Metaphone,” as an organized whole, infringed claims 19-to 
“94 of Letters Patent No. 841,214; but this defendant avers 
hat the said “ Metaphone ” “enbodied @ construction and 
‘combination relative to the said claims which is absolutely 
-und totally dissimilar from the construction and operation of 
“any machine or device which this defendant has made, used 












hat’ the decision of Judge Suips@aw relative to. the said 
Metaphone” has no application whatsoever to uny device 
that ‘this defendant has ever made, used or sold; and this 
defendant is informed and believes that the construction given 


“by Judge Suivmay to the said claims’ would positively pre- 








14, This defendant is informed ‘and ‘believes that the ; 


“or sold, directly or indirectly, and it is informed and believes 
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“.. 15,-This defendant denies that the said E, R. Johnson, 
or others acting in concert with him, has made or caused to 
“be” made, ‘for the said Berliner Gramophone Com- 
“pany, or for any of these defendants, or sold to 
“othe or any of them, apparatus or parts of apparatus 
.sadapted or intended to be nsed for recording and reproducing 


speech, or other sounds, substantially as described and claimed 

















ae 375,579; and denies that the said Johnson has sold or deliv- 
‘ered to the said Berliner Gramhophone Company, or to the 
isaid Parvin, at any time, any devices such as described and 
~ claimed in any of the said letters patent, or any parts of such 
«devices fur any purpose whatsoever. This defendant denies 
that the said Gerliner Gramhophone Company,or the said Pur- 
‘vin, has assembled or employed any parts received from the 
said. Johnson, or from any other source, which form any 
apparatus whatsoever embodying the construction claimed in 
any_of the sid letters patent ; and denies that it has in any 
manner infriuged any of the said letters patent, or bas dove 
any acts whatsoever with the intent to injure the complainant, 
or deprived it of any just profits t8 which it may be entitled, 
i from or arising out of the said patents in suit, or any of them, 
= This: defendant denies that it has conspired or concerted 
with “any party or parties in any infringement of, or in any 
“yattempt to infringe, directly or indirectly, any of the rights 
of this complainant under or by virtue of the said letters 
patent in suit, or any of them ; and denies that it has threat- 
°Sened individually, or in concert with others, directly or indi- 
rectly to so infringe any of the rights of this complainant in 
thé premises; and denies that the complainant, by any acts 
pf this defendant, or any acts of these defendants, has suffered 
i le Joss or injury, or any loss or injury whatso- 
ever ; and denies that this complainant has by any unlawful act 
‘ofthis defendant, or any of these defendants, been deprived 
of any gains or profits whatsoever ; and this defendant denies 
- (that it, or any of the said defendants, have ever received or 
‘ ‘derived, or are receiving or deriving any gains or profits 
“" whatsoever by reason of any infringement of the rights of 
the complainant in the premises, or otherwise. 











at 





_- in said Letters Patent No, 341,214, No, 341,288 or No. . 
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al Sees ~ 16; This defendant denies that it has_by any. acts what-; Se uae 
“soever encouraged or induced others to infringe the said Let- 
ters Patent in suit, or any of them. Big as 


17, This defendant denies that it was duly notified tig 
complainant of the alleged infringement complained of in 
- fh said Bill of Complaint, and denies that it refused .to desist 
i . from any infringement of any rights of the complainant in 
= the premises, 4 rc 
>» This defendant avers that the soreplatunat iiss wholly 
failed to comply with the requirements of Section 4909 of the 
* Revised Statutes of the United States, in that it has wholly 
‘failed to give public notice of the fact of the issue of the said 
respective Letters Patent, or of the number or date of the same . 
of any claim it had, or pretended ‘to have had, or to have, to 
the exclusive use of the said respective alleged inventions ° 
by, virtne of the said respective. Letters Patent in suit, 
or otherwise, by marking, stamping, or otherwise” affixing 
notice to the said respective alleged patented improvement, in 
¥ suit as made, sold or used by the compluivant ; but that it 
® has failed to mark the said alleged patented improvements, as 
\ required by said Section of thé Revised Statutes. Pec 
_ This defendant, further answering, and not waiving any, 
~ but josisting upon all and singular the matters herein set 
forth, further says by way of defense to.the said Bill of 
Complaint, upon information and belief, that the said Letters 
Patent in suit, and each of them, are null and void, for the. 
reasons as follows, to wit: 7 


- 18; That the said Chichester A. 

athe alleged joint inventors of the alleged.Improvements in” 
‘Recording and Heproducing Speech and other Sounds, 
described and claimed in said Letters Patent No. 841,214, 
were not the true, original or first inveators or discoverers, 
pr joint inyentors or discoverers, of the said alleged Improve- 
“ment described in the said Letters Patent, nor of any material 
or substantial part thereof, but that the thing patented iu the 
aid Letters Patent No. 341,214 was. prior to the alleged 

- invention or discovery of the said Bell‘and Tainter known to 
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‘and_used by the hereinafter mentioned persons at the herein- 
after mentioned places, respectively. . 

"That the said Sumner Tainter, the wlleged inventor oft 
the Apparatus it Recording and Reproducing Sounds, 
described and claimed in Letters Patent No. 341,288, was 


_s not the true, qriginal or first inventor or discoverer of the 
_ said alleged improvement described and claimed in said Let- 


tera Patent, nor of any material or substantial part thereof, 


_-but-that the thing patented in the suid Letters Patent No. 


841,288 was prior to the alleged invention or discovery of 
the said Taiuter, known to and used by the hereinafter men- 


* “tioned persons at the hereinafter mentioned places, respectively. 


» That the said Charles Sumner Tainter, the alleged 
inventor of the Apparatus for Recording apd Reproducing 


- Speech and other Sounds, described and claimed in the said 
-" Letters Patent, No. 875,579, was uot the true, original or first 
“inyentor,, or discoverer, of the suid alleged Improvement 
1 described. and claimed in said Letters Patent, nor of any 


material or substantial part thereof, but that the thing patented 


‘in the said Letters Patent, No. 375,579, was prior to the 


‘alleged invention or discovery of the said Charles Sumuer 


«Tainter known to and used by the hereinafter mentioned 
* spersons ‘ut the hereiuafter mentioned places, respectively, 


to wit: ; 
: Thomas A, Edison, of Llewellyn Park, New Jersey, at 
<Menlo Park, New Jersey, and elsewhere. 

.. Emile Berliner, of Washington, D, C., at Washington, 
D. C., and elsewhere. 

.« Sohn ¥, Ott, of Orange, New Jersey, at Menlo Park, 
_Orange, New Jersey, and elsewhere, 

_Edward H. Johnson, of Greenwich, Connecticut, at 

Menlo-Purk, New Jersey,-New York, New York, and 
elsewhere. 
-« Charles Batchelor, of New York, New York, at Menlo 
atk, New Jersey, New York, New York, and elsewhere. 
« John Krnesi, Schenectady, New York, at Menlo Park, 
lew Jersey, New York, New York, aud elsewhere. 
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t _ s. -Jumes U. McKenzie, of Brooklyn, New York, at Menlo 
~ ¥ Park, New Jersey, New York, New York, and elsewhere. 
i G, George EH, Harrington, of Wichita, Hani, at asstitas, 
* Kansas, aud elsewhere. ~ ae 
--¢- Frank Lambert, of Brooklyn, Nov Yorks, at gue 
:Conneetient, Jamaica, Brooklyn, and New Yor Ne ew soe ky 
_ and elsewhere. : 
Eugene Pastre, of Brooklyn, New Yorks at "iia 
Connecticut, at Jamaica, Brooklyn, and New York, New 
: York, and elsewhere. - 
Walter D. Davis, of Brooklyn, N New York, at Ansonia, 
Connecticut, Jamaica, Brooklyn, and New York, New York, 
and elsewhere. ‘ 
Isaac W. Heysinger, of Philadelphia, Peoniylvani, at. 
Philadelphia, Pennsylvania, and elsewhere, 2 
Ansonia Clock Co., of Ansonia, Connestiont, at t Ansonia, 
Connecticut, and Sscwhare: a Ss 
Clarence J. Blake, of Bonston, Masai. at Buns- 
» ton, Massachusetts, Washington, D. C., and elsewhere, 
“Clarence E. Gifford, of Tarhestown; New York, at James- 
town, New York, Chicago, Illinois sient peyivanie, 





Beets B 























= Scr and elsewhere. : f: 
ne » Sigmund Bergmann, of ‘New ‘York, Naw York, at New 
J York, New York, Menlo Park, New Jersey, and elsewhere, + 
* Theodore W. Searing, of Squth Norwalk, Copuentieuh, 
New York, New York, and elsewhere, uid 
C. II. Field, of Providence, Rhode iladd: at ‘Provi 
f lence, Rhode Island, and elsewhere, : “so 
O. H, Bogardus, of Syracuse, New ork, at Spc, 
1 New oe and elsewhere, oS 
Theodore Cooper, Crompton: Mills, “Warwick, Rhode 
Island; at Crompton Mills, Warwick, aud pacneltanee, Rhode 
“Island, and elsewhere, “; 
R, Keanedy, of Mt. Carmel, Conestnt, at Mt. Car. 
“nel, Connecticut, and elsewhere, t 
- _ Ralph 8. Mershom, of Zanesville, Ohio, at Zavvi 3 
a Ohio, ay elsewhere. 
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to: 1 TL. Hillman, of Newtown, New Jersey, at Newtown, 
‘New Jersey, and elsewhere. 
Frederigk -D.- Mea, ot Philadelphia, Pennsylvania, at 
Philadelphia, Pennsylvania, aud elsewhere. 
... James M, Connor, of Brooklyn, New York, at Brook- 
lyo, New York, and elsewhere. 
+. =, George’ R, Babbitt, of Providence, Rhode Island, at 
é Providence, Rhode Island, and elsewhere. 
~, John C, Guerrant, of Danville, Virginia, at Danville, 
Virginia, and elsewhere, 
Robert B. Atchison, of Boston, Massachusetts, at Boston, 
. Massachusetts, and elsewhere. 
Loring Pickering, of San Francisco, Califurnia, at San 
; Francisco, California, and elsewhere. 
- A. Wilford Hall, of New York,’New York, at New 
*¥ark, New York, and elsewhere. 
ie Thomas L. Lugers, of Philadelphia, Pennsylvania, at 
hiladelphia, Pennsylvania, and elsewhere, 
“Milton Bradley, of Springfield, Massachusetts, at Spring- 
field, Massachusetts, aud elsewhere. : 
4 "Robert W,. Lockwood, of New Work, at New York, 
ew York, nd elsewhere. 
++ William A. Leggo, of New York, New York, at New 
‘ork, New York, and elsewhere, 
+ A. 8S. Nichols, of New Haven, Connecticut, at New 
Haven, Connecticut, and elsewhere, : 
iJ, Harris Rogers, of Waghiagton gh: C., at Washington, 
Ci and elsewhere, 
James Webb Rogers, of New York, New York, al New 
si ‘New-York, and elsewhere, 











cat, Arizona, and elsewhere. 
=" John Absterdam, of New York, New York, at New 
ark, and elsewhere. _ 
“Rufus Anderson, of New York, New York, at ‘New 
‘ark, New York, Danville, Pa., and elsewhere. 

: : i : 





.: Christopher C. Reynolds, of Prescott, Arizona, at Pres- 


aves < F 
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Seth E Beady: off Farmington Mui 

Maine, and elsewhere. ah ‘ 
Jobn J. Linscott, of Farmington, Mio, at: _Farming- 

ton, Maine, and elsewhere. % - 

+ * 2, Collett Leventhorpe, of Rutherfordton, North Caroline, . 

z at Rutherfordton, North Carolina, and elsewhere. ‘ 

i.) 4% Samuel H, Bartlett, of New York, New York, at New 
York, New York, and elsewhere. Xe cot 

pers Also to others, whose names and ‘residences and Bane 
of prior knowledge and use are at_present unknown to this 

H *. > defendant, but which he craves leave to ghereeeb add as he 

| JJoe Ssamay-be advised. : : 
















vr i 18, ‘That the things patented in the said Letters Patent 
No, 841,214, and in No. 341,288 and in No. 875,579, were in 
* .< publi¢ use and on sale in the United States fur more than two 
* years prior to the respective dates of the respective applica- 
tions for said Letters latent in suit, and that such use and 
» sale was had by the foregoing naméd ‘persons at the Horegoing 
named places, respectively. 





i ae 00, That the thing patented in the said Letters Patent, 
By No. 341,214, had prior to the alleged invention or discovery 
. thereof of said Bell and Tainter been patented and described 
in the hereinafter mentioned Letters Patent of the United 
Siete and foreign countries, pare te fy 
; + That the thing patented in the said Letters Patent, ‘No. EAS 
< Ti ,288, had prior to the alleged invention or discovery of 
said Sumner Tainter been patented and described in the here- 
+inafter mentioned Letters Patent of the United: States. and: bs 


toeelga countries. 


ott Meee cr Fae 
; S91, That the ‘thing patented in the said Letters Patent 
‘No, 375,579, had prior to the alleged invention or discovery 
of* the, said Charles Sumner Tainter been patented and 
described in the hereinafter mentioned Letters. Patent of the — 
poaiee States and foreign countries : F a 
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:.. Number, E 


17,146 
- $2,959 
- 52,292 « 
56,141 
72,521 
- 98,619, 
115,984 
113,859 . 
153,212 
“174,715 
188,920 
5191,464 
200,521 
» 201,760 
218,554 
“219,939 
229,992 
225,457 
227,679 
281,065 
232,978 
288,929 
266,746 
271,908 
277,849 
279,202 
283,665 































Date, 
April 28, 1857 
‘July 3041861 

¥ January 30, 1866 
July 3, 1866 
December 24, 1867 
August 10, 1869 
“June 13, 1871 
February 14, 1871 
, July 21, 1874 
March 14, 1876 
October 31, 1876 . 
,May 29, 1877 
February 10, 1878 
“March 26, 1878 

».March 25, 1879 
- September 23, 1879 
b Deceprber 2, 1879 
March 16, 1880 
May 18, 1880 
“August 10, 1880 

+ October 5, 1880 
March 15, 1881 
October 31, 1882 
February 6, 1883 

May 8, 1883 
June 12, 1883 
August 21, 1883 
October 23, 1883 

~ March 18, 1834 
_ April 8, 1884 
May 6, 1884 


* September 16, 1884 


May 4, 1886 

May 4, 1886 
November 8, 1887 
January 9,1855 + 








Patentee, 
Charles H, Field, 

O. H, Bogardus, 

T. Kennedy. 
Theodore Cooper. 
Ralph S. Mershom. - 
L, Hillman. 

James M, Connor. 
Frederick B, Miles. 
George R. Babbitt. 


“Robert R. Atchison. 


John C, Guerrant: 
Loring Pickering. 
Thomas A. Eilison. 


“Thomas A, Edison. 


Thomas A. Edison. 

A. Wilford Hall. 
Thomas L. Luders. 
Milton Bradley. 

Thomas A. Edison, 
Robert My Lockwood et al 
John W. Kenyon. 
William A. Leggo. 

Seth E. Beedy, 

A. S. Nichols, 

J, Harris Rogers. 

James H, M. Waldorp. 
Jumes W. Rogers. 
Christopher C, Reynolds, 
John Absterdam, 

Rufus. Anderson, 

Albert Schmid. 

George M. Gueirant et al. 
A. G. and C, A, Bell. 
Sumner Tainter. 

Emile Berliner. 


W. J, Casselman, 7 
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f 
4 13.7%. 7 ARS 
an aes » Letters Patent of Great Britain as follows fe. 
; Sia Name. Number, ~ Date. : 
* William Mann “4912 1857. 
Aime L. E. Bricttmayer 824 -- 1860 
Henry B, Greenwood . 825. “1870 
ve “Thomas A. Edison 2909 * =1877 
3 = ‘Thomas A, Edison 1644. '>.1878 *.*. 
. * Herbert J. Haddon 291° ee 
3 ._.* Lettera Patent of France as follows : : : 
is “Thomas A, Edison 121,687 ~ February.19, 1878 
"0. y, Patent of Addition thereto » «February 19, 1878 
it _ Thomas A. Edison 129,974 "September 16, 1878 
i ~ Charles Cros 124,213. July 27, 1878 
bcs ’¢ Patent of Addition thereto © ‘October 8, 1878 
‘Antonio Vicini 128,215 March 17, 1879 
}.Charles Weyher > 135,688 May 20,1880 
A , Patent of Addition thereto geo March 23, 1880 
! Patent of Addition thereto. July 11, 1880 
~ Patent of Addition thereto.” _ September 20, 1883 
‘aul Goloubitzky 145,584 December 7, 1881 
_ Pateit of Addition thereto March '15, 1882 
* Patent of Addition thereto - - . September 26, 1842 
: Patent of Addition thereto. - September 20, 1883 
Morel : 146,670 March 17, 1882 - 
"Morel 146,678 March 17, 1882. « 
"Claude A, Terrier 156,749. November 8, neo) ' 


Letters Patent of Germany as follows: ee ‘e : 
Thomas A; Edison 12,631... July 12, 1878 
Kleist & Company . 11,053 -\ ‘January 24, 1879: 
* ‘Thomas A. Edison 14,308 «August 18, 1881 
» Thomas A. Edison 12,631, April 27, 1881 


‘ ‘homes A. aaa 8026 October 17, 1877 ° 





Thomas ne Bison October 19, 1878, 





Letters Patent of Canada as follows PRS Rae 


Issued Oct, 20, 1877 ° 
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Edison in the countries named, to wit : 


r 45,875, plated Jine 29, 1878. 




















































er eS 


‘Also the following Letters Patent granted to Thomas A. 
Belgium, No.43,984, dated January 31, 1878, and No. * 


» Italy, No. 422, dated February 8, 1878, and No, — 
dated July 4, 1878, 
Austria, dated January 1, 1879, and dated January 8, 
1879, . 
«+ Spain; dated May 6, 1878. 
“Russia, No, 1161, dated February 15/27, 1882. 
* Norway, dated October 8, 1878. 
“Sweden, dated March 29, 1879. 
_-Denmark, No. 1345, dated October 31, 1878. 
India, deposited March 20, 1879. 
» New South Wales, dated Septensber 16, 1878. 
‘Victoria, dated August 18, 1878, and No. 2549, dated 


be ogo 15, 1878. 


That the thing patented in he said several Letters 


Patent i in suit, No. 341,214, No. 341,288 and No. 375,579 


nd all mpteriat’ and substantintial parts thereof had prior to 





“the date of the alleged invention. and discovery of the said 
Bell and_.Taipter been fully aud accurately described and 


published in the following printed publications, to wit : 


Chemical News and Journal of Physical Science, Vol. 37, 
page 99 et seg,, published at London, March 8, 1878, by 
William Crookes. 

< Chambers’ Journal, Vol. 55, page 126 et seg., published 
t, London and Edinburg, February 28, 1878, by W. and R. 


“Chambers, 


Chambers’ Journal, Vol. 55, page 206 et seg., published 
t, Landon and Edinburg, March 30, 1878, by W. and R. 
Chambers, 

» Chambers’ Journal, Vol. 55 page 256, et seq., published 
¢ London and Edinburg, April 20th, 1878, by W. and R. 
Chambers, 

Engineering, Vol. 25, page 187 et seq., published atLon- 


don March 8, 1878, ‘edited by W. H. Maw and J. Dredge. 
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don, Aug. 2, 1878, by George Leopold Riche. 





‘ London, October 19, 1883, by George Leopold Riche. 
5! The Gentlemen’s Magazine, Vol.-20, New. Series, page 





Windus, * &: 






et seq., published at New York, ony, 1878, by Harper & 
Brothers, 
















et seq., published at New York, August, 1878, » by orvst & 
Brothers. 


& Brothers, 





few York, March 30, 1878, by Harper & Brothers, 


March 9, 1878, by Tron offices.: 





published at New York by David Williams. 


publistied at New York by David Williams, : 
». Iron Age, page 5 et seq., of igsue of May 23, 1878, pu 
Hahed } ut New York by David Williams, — , 
» Tron Age, page 8 et seq,, of August 22, 1878, pobtinied 
New York by David Williams... - 
‘Journal of the Society of relagranhr Tone Pa 
. Electricians, Vol. 7, page 68 et seg., published at London, 
February 27, 1373, by E. and F, W. Spon, 

Journal of the Franklin Institute, Vol. 75, page 266 
89, published at piladelnhis, April, 1878, by the 
Franklin Institute. as 
«, Journal. oj’ the Franklin astute: ‘Vol, 1 page 348 et 
3eq., published at Philadelphia, May, 1878, by the Franklin 
¢ poseiiae, 





The Engineer, Vol. 46, page 84 et seq. published at Lon- 
The Engineer, Vol. 56, page 283 et seg., published at 


688 ef arg., published at London, aoe) BT, by chat and 


Harper's New Monthly Hagairs Vol 57, page “312 
Harper's New Monthly Magasine ‘Vol. 87, page 470 - 


Harper's New Monthly ‘Manodins: Vol.’ ‘st tare, 632” 
et seg,, published at New York, Berle 1878, by Harper 


“Iron, Vol. 2, page 301 gh 8€Q., published at London, ©’ 
Tron. Age, page 27 et seq., of Pats of. Tune 27, 1878, is 


Fron Age, page 24 et seq., of issue of March 28, 1878, > 





- Harper's Weekly, Vol. 22, page 249 et eq, published at” 
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_» Journal of the Franklin Institute, Vol. 84, page 49 et 
8eq., published at Philadelphia, July, 1882, by the Franklin 
Tnstitute. 5 
es Tourpal’ of -thoeSoctely of Arts, Vol. 26, page 109 et seq., 
— at London, January 11, 1878, by George Bell & 
ns, 
Journal of the Society of Arts, Vol. 26, page 241 et seq., 


‘ a ara in London, February 15, 1878, by George Bell & 
~ Sons, 
5 Journal of the Society of Arts, Vol. 26, page 543 et seq., 
ee, : published at London, May 10, 1878, by George Bell & Sons. 
f “ Knight’s New Mechanical Dictionary,” page 671 et 
seq., published at Boston in.the year 1884, by Houghton, 
~ ex Mifflin & Co, 
=i. Manufacturer and Builder, Vol. 10, page 84 et seq., 
published in New York, April, 1878, ‘by H. N. Black. 
Manufacturer and "Builder, Vol. 11, page 95 et aeg., pub- 
lished at New York, April, 1879, by IL N, Black. 
a ». Mechanies,:Vol. 5, page 319 et.seq., published at New 
York, April 26, 1884. 
--., Nature, Vol. 17, page 90 et geg., published at London 
~ and New York, November 29, 1877by Macmillan & Co. 
-Natune, Vol. 17, page 190 et seg., published at London 
and New York, January 3, 1878, by Macmillan & Co. 
* "Nature, Vol. 17, page 291 et seg., published at London 
ve and’ New York, February 7, 1878, by Macmillan & Co. * 
‘Nature, Vol, 17, page 415 et seq., published at London 
and New York, March 21, 1878, by Macmillan & Co, 
‘ ; Nature, Vol. 17, page 384 et seg. published at Loudon, 
“and New York, March 17, 1878, by Macmillan & Co. 
“5 Nature, Vol. 17, page 423 et seg., published at London 
and New York, March 28, 1878, by Macmillan & Co. 
-\ Nature, Vol. 17, page 471 et seg., published at London 
nd New York, April 11, 1878, by Macmillan & Co, : 
= Nature, Vol. 18, pages 38 and 39 et seq., published at 
London and New York, May 9, 1878,-by Macmillan & Co. 
; _ Nature, Vol. 18, pages 93 and 101 et seq., published at 
"London and New York, May 23, 1878, by Macmillan & Co. 
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‘Sass Vol. 18, page 117 et soy, paliohed at Tae : ‘ ie ic Yi, 
and New York, May 30, 1878, by Macmillan & Co, age 
: ‘ Nature, Vol. 18, page 168 ef seq., published. at London 
ud New York, June 13, 1878, by Macmillan & Co. 
. (Nature, Vol. 18, page 240 et seg., published gt London 
ind New York, June 27, 1878, by Macmillan & Co. 
-se.2 Nature, Vol, 18, page 249 et aeq.; published at London ‘ 
» and New York, July 4, 1878, by Macmillan & Co. eden 
Jc . Nature, Vol. 18, page 820 et seq., published at London ; 

‘and New York, July 18, 1878, by Macnuillan & Co. 

rat Nature, Vol. 18, 340 et sey., published at London and 

New York, July 25, 1878, by Macmillan. & Co,, and Vol. 18, 
2. page 349, August 8, 1878. ¥ 
Nature, Vol, 18, page 454 ef seg., published at London 
and New York, August 22, 1878, by Macmillan & Co. 

-. Nature, Vol. 19, page 122 et seq., published at London 
and New York, December 12, 1878, by Macmillan & Co. 
: Nature, Vol. 19, page 374 et seg., published at London 
and New York, February 25, 1879, by Macmillan & Co, 
» Nature, Vol. 23, page 373 d.seq., published. at London 
and New York, February 17, 1878, by Macmillan & Co. ~ 
_, Nature, Vol. 23, page 441, et seq., published at London 
and New York, March 10, 1881, by Macmillan & Co. 

J Nature, Vol. 29, page 460, et aeq., published -at London 
and New York, March 13, 1884, by Macmillan & Co. 

~The New York Times, published at New York City, 








issue of March 24, 1878. 4 ne 
The New York Times, published at New York on 
eaue of April 20, 1878. ane 


. The New York Times, published at Bs York City, issue 
of “Apri 21, 1878. A 
The New York Times, potlished at New York City i issue 
of ‘Sane 9, 1878. why 
” ‘The New York Times, pabloed at Nee York City, i issue 
of, February 1, 1880. : e 
» The Néw York Tribune, pablished at ne New "York City, 5 
issue, of December 26, 1877, 
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I 
The ‘New York ata “ ublished a ae York City, } 
~ issue of January 18, 1878. 
he They Nevo * ak Tribune, published at New York City, | 
-issue of March 21,1878. i 
_ The New York Tribune, published at New York City, 
¥ issue of March 25, 1878. 
The New York Tribune, published at New York City, 
issue of April 6,-1878. 
fats Se ~The New York Tribune, published at New York City, 
tee 7 3 issue of April 20, 1878. ‘ 
ec «North American Review, Vol. 126, page 527, et seq., pub- 
* lished at New York, May-June, 1878, by D. Appleton & Co. 
“2, Popular Science Monthly, Vol, 12, pages 719 et seq. and | 
748 et seq,, published at New York, April, 1878, by D. ! 
> “Appleton & Co, oN 
. Quarterly Journal of Science, Vol. 8, New Series (Vol. 
_ » 16, Old Series), page 245 ef. seg., published at London, 1878, 
at ‘Gfitces of the Quarterly Journal of Science. 
e Setentific American, Vol. 37, page 876, published at 
New York, December 18, 1877, by Munn & Co, 
3 Scientific American, Vol. 37, phge 884 et. seq., published 
at ! Néw*York, December 12, 1877, by Munn & Co, 
Scientific American, Vol. 88, page 3 el, seq. published. a 
, at New York, January 5, 1878, by Munn & Co. 
Scientific American, Vol. 38, peer 86 ef. seg., published 
t New York, February 9, 1878, by Munn & Co. | 
» Scientific American, Vol. 38, page 384 et. seg., published 
at New. York, June 23, 1878, by Munn & Co. 
* Scientific American, Vol. 38, page 406 el, seq., published 
at ‘New York, June 29, 1878, by Munn & Co. 
. Scientific Ameyican, Vol. 40, page 356 et seq., published 
ut New York, Juue 7, 1878, by Munn & Co, 
© s, Soientific American, Vol. 39, puge 5 et seq., published 
t Now York, July 6, 1878, by Muan & Co, 
.. Sejentific American, Vol. 39, page 17 et seq., published 
t'New York, July 18, 1878, by Munn & Coe 
-, Scientific American Supplement, page 1828, ef seg., pub- 
ished at New York, March 16, 1878, by Munn & Co. 
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2» Scientific American Supplement, page 1898, et seg., pubs 
lished at New York, April 13, 1878, by Munn & Co, 
5 /' Soientific American Supplement, page 1904, et, eeq., pub- 
. . Hehed at New York, April 20, 1878, by Munn & Co. : 
Scientific American Supplement, page 1973 et, seq., pub- 
lished at New York, May 18, 1878, by Munn & Co, 
y 5.1 Seientifie American Supplanent, page 2187, et. seg., pub- 
“lished at New York, August 24, 1878, by Munn & Co, 
“8 ty Seientific American Supplement, page 3454 et seg., pub- 
‘ «lished at New York, February 28, 1880, by Minn & Co. 
ii.» Scientific American Supplement,’ page 2118 et seq., pub- 
“lished at New’ York, July 20, 1878, by Mutin & Co, 2 
‘ The Telegraphic Journal and Electrical: Review, Vol, 6, 
page 6 et seg,, published at London, piaittays 1, 1878, by 
Houghton & Company. 

Tho Telegraphic Journal and Electrical Review, Vol ‘6, 
page 182 ef eeq., published at Loudon, May 1, 1878, Sf 
“Houghton & Company. wn BS = ta 
., ‘The Telegraphic Journal and, Hteetrcal Review, Vol. 6, 
age 250 et seq, published at London, Hane 15, 1878; by 
"Houghton & Company. walle eablaee tf 
<The Telegraphic Journal and Blecricél Revie, Vol. 6, 
age 53 ef seg., published at London, eens 1 18765 ne 
‘oughton & Company. f 
ox Lhe Telegraphic Journal and Bleetrivat’ Review, Vol. 6. 
age 142 et seg., published at London, ‘April 1, 1878, by 
Houghton & Company. eae 
*\. The Telegraphic Journal and Electrical "Review; Vol: 6, 
page 275 ef seq., published at Listas uly 1, 1878, by. 
Houghton & Company, js 
The Telegraphic Journal ona “Bleetvioal, Rasta, V . 
page 817 et eeg., published ut London,’ Auatat 1, 1878) by 
Houghton & Company. Peete Rib 
°. The Telegraphic Journal and’ Eleetrical Review, Vol. Brae ae he ees 
ge 385 ef seg., published at London, September 16, 1878, ee 
y Houghton & Company. vewteg ® AOS ee ae . 
The Telegr aphic Journal and Electrical “Review; Vol. cae Me 
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“page 53,et 80.5 published : at Laude; eben 1, 1879, by 


+ Houghton & Company. 
The Telegraphic Journal and Electrical Review, Vol. 7, 


‘page 233 of seq. published at London, July 15, 1878, by 
. Houghfon & Co™ 


~ Western Review, Vol. 1, page 681 et seg., published at 


_ Kansas City, Mo., January, 1878. 


Wealern Review, Vol. 2, page 236 ef seg., published at 
. Kansas City, Mo., July, 1878. 
Annual ‘Report of Science and Industry, Vol. 7, page 


+ $99, et aeg., published at New York, 1877. 


The American Inventor, Vol. 1, page 42 ‘et 8eq., pub- 


* lished at Cincinnati, Ohio, March, 1878. 


, The American Inventor, Vol. 1, puge 112 ct seg., pub- 


“, Viahed at Cincinnati, Ohio, July 1878. 


Boston Journal of Chemistry and Popular Science Review, 
Vol, 12, page 122 et seg., published at Boston, Mass., May, 
1878. . 
Boston Journal of Chemistry and Popular Science Review, 


ie ‘Vor. 16, pfge 76 et seq. published at Boston,’ Muss. July, 


1882, 


English Mechanic and Worldwof Science, Vol. 26, page 


265 et ‘eq, published at Ronaoli November 30, 1877, by 
;Waltes Sully. 
+. English Mechanic and World of Science, Vol, 26, page 


“409: et aeq,, published at London, January 4, 1878, by 


(Walter Sully. 

s» English’ Mechanic ond World of Science, Vol. 26, page 
427 et eeq., published ut London, January 11, 1878, by 
Wulter Sully. 

*. English Mechanic and World of Science, Vol. 27, page 


* 80 ef seg., published at London, March 22, 1878, by Walter 


» English Mechanic and World of Science,” Vol. 27, 
yage 559 et seg., published at London, September 6, 1878, 
“by Walter Sully. 


4.4 * English Mechanic and World of Peer Vol. 29, * 
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page “155 et me published at Tendon, A il 25, 187 vy 
Walter Sully. 
« 3°. Industrial News, Vol. 3, page 28. et sors Gtated ate 

“New York, February, 1882, by the Inventors’ Institute, 

a *.“ Minutes of Proceedings of the Tustitution of Civil 
“Engineers,” Vol. 53, page 329 et seq., published at London « 
1878, by the Institution of Civil Engineers. 

- Scientific and Literary Review and Journal of the’ 
Inventors’ Institute, Vol 13, page 85 et 8efs fpabiistiod at 
London, June, 1878. 

=. +, Seience News, Vol. Ty page 202, et seq., Faullahied at 
-Sulem, Mass., May 1, 1879. a "x 
oie @ Transactions of the Royal Society “of: Euinburg”» 
ad ez. published at Edinburg, July 19, 1878, 
bag “The Year Book of Facts in Science and the Arte,” 
“pages 86 and 88, published at London, 1878, 
, “ Appleton’s Cyclopsdia of Applied Mechanics,” page 
« 681 ef aeg., published ut New York, , 1879 y 
& Ons : 


P * The Advertiser, issue ot May 9, Au 
Paria, France. 
6 “ Daily Evening Traveler, issue of May %, 1878, pubs 
lished at Bostou, Mass, , Gy 
Boston Courier, issue of Sone 2, 178, published at 
~ ‘Boston, Mass, 


Boston Herald, issue of ie 1, ‘ier, published at an 
- Boston, Mass. : 
Baltimore Daily News, issue of. April ‘29, 1878, om 
ished at Bultimore, Ma. kA 
Baltimore American, issue of. May 21, ‘shies published 
= Daltimors; Md. fe 
~ Boston Sunday Herald, issue of Apel 14, 1878, ob “ 
Tishea at Boston, Mass. 
<The Clipper, i iasne of Febroury 2, 1880, published AY 
New York. : 
5 Cincinnati Commercial, i issue of Marel i, April 1; ‘and 
a fay 5, agT8, published at Cincinnati, Ohio, war, 
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. ‘Evening Toarial, issue of May 9, 1878, published at 

Chicago, Ill, 

iit) Cape Ann Adgertiser, issue of May 24, 1878, published~ 
at CupgfAnn, Mass. 

_* Dayton Democrat, issues of April 23 and May 11, 1878, 
published at Dayton, Ohio. 


Daily News, issue of April 10, 1878, published at 
London, 


London Daily Telegraph, issues of April 20 and May 
-22, 1878, published at London. Hl 
London Times, issues of January 17 and April 20, 























~ 1878, published at London, 
«London Morning Post; issue of April 20, 1878, pub- 
‘lighed ut London. | 
Evening Traiscript, issue of May 28, 1878, published 
-gt Boston, Mass. | 
u | Boston Daily Globe, issue of May 24, 1878, published = 
t Boston, Mass, | 
 Bostor! Journal, issues of May 23, 25, and 80, 1878, | 
published s at Boston, Mass. | 
» Boston Post, issue of May | 24, 1878, published at 
: Boston, Mass. 
 Botlon Daily Advertiser, issue of May 24, 1878, pub- taal 
lished ut Boston, Mass. j ‘ 
Frank Leslie's, issue of April 2Q, 1878, published at i 
New. York.. 
_. London Weekly Graphic, issue of March 16, 1878, \ 
published at London, ' 
~ Lancaster Intelligencer, issue of February 25,1878, pub- | 
‘lished at Lancaster, Pa. | 
New York Mail, issue of April 26, 1878, publshed at | 
few York. | 
iy = Sey. Post, issue of | May 24, 1878, published at New H 
or! ' 
' The: Daily Fredonian, issues of Moy 27 and June 6, i 
hala published at New Brunswick, N. J. <a 
+» Evening Express, issue of March 20, 1878, published H 
~ at New York. * a 
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: The New. York Sun, issues of April 28 and August 
z 29, 1878, published at New York, . 
tus, - The World, issues of March 26, April 9, May Wd “and 
May 81, 1878, published at New York, 
<.+- The Weekly Sun, issne OR AUKARY 27, 1878, published 
at-New York, 
) New York Herald, issues of February. 24, Apri 24 
nd April 28, 1878. 
+. The Weekly Witness, issue of May 2, 1878, published 
t New York. 
- Newark Register, issues of Mey 38 and May \, 1878, 
; - published at Newark, N. J. “4 
, The Daily Advertiser, issue of May Ef 1378, published 
at Newark, N, J. 
Newark Evening Journal, issue of’ May 3, 1878, pub- 
“ished ut Newark, N. J. 
=» New York Graphic, issues of March 15, aT ‘2, April 
18, June 8 and August 30, 1878, published at New York, 
+ Dhe Operator, issues of May 1 und ine 1 1878, foe 
. lished at New York. an, 
* The Public, issue of May m 1878, _iblished at 
‘New York, Pe 
The Sunday Times, issue’ of April 7 1878, wablished 
“at Philadelphia, Pa. : 
~ Pottsville Miners’ Weekly Shaner issue oof me 12, 
1878, published at Pottsville, Pa. iv 
ae of Philadelphia Inquirer, issue of Apel 20, 1378, abe, 
’l ished at Philadelphia, Pu. Sant} 
+, 3. Philadelphia Times, issue of Murch 9, 1878, poblished 
fat Philadelphin, Pa, 
Philadelphia Weekly Times, issue sof aou 
“pablished at Philadelphia, Pa. 
,. Mlustrated Police News, issue of; ‘May 2, 1878, pubs . 
ished at New York. 
Philadelphia Press, issue of Mareh 9, isha published 
t Philadelphia, Pa. 
. Philadelphia Record, issues of eMyrehs 9 and March 
e 21, 1878, publidtied at Philadelphia, - 
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ished at Pfiiladelphia, Pa, 
Portamonth Daily Chronicle, issue of Murch 12, 1878, 


os published 3 at Postsnyeuth, N, H. 


The: State, issue of April 30, 1878, published at Rich-, 
mond, Mie 


“¢ * Rochester Democrat, issue of Match 18, 1878, pub- 


> lished at Rochester, N. Y: 

San. Francisco Chronicle, issue of Mareh 15, 1878, 

published at San Francisco, Cal. 

St, Joseph Daily Herald, issue of May 28d, 1878, 

| published at.St. Joseph, Mo, 

Washington Siar, issnes of April 19 and May 7, 1878, 

“published at Washington, D. C., by the Evening Star 
Publishing Company. 

ss, “Workshop Receipts” (Third Series), pnge 172, pub- 


; ‘ ‘ished g at London, in the year 1884, by E. & F. W. Spon. 


# Engineering,” Vol. 27, page 326 et seq., published 


at Landon, April 18, 1879, edited by W. H. Maw and J. 


-Dredge, ne 
Engineering,” Vol. 27, page 202 et, seg., published 


“at London, March 7, 1879, edited by W. H. Maw and J. 


4 


_Dredgg, 


“i... Comptes Rendus, Vol. 85, page 1082, ef. seq., deposited 


by.Ch, Cros, April 30, 1877, descriptive of phonographs 


~, and their operation. 


;, Scientific American, Vol. 37, page 804 ef. seg., published 


. ‘at New York, November 17, 1877, by Munn & Co. 


, Soientific American, Vol. 39, pnge 118 et. seg., published 
~at New York, August 24, 1878, by Munn & Co. 

-“ Haslock’s Metal Turning Handbook,” published at 
“London i in the year 1882. 

-Telegraphio Journal, Vol, 7, page 58 et. seq., published 


>> at London, February 1, 1879, by Houghton & Co. 


* |. Telegraphic. Journal, Vol. 7, page 151 et. seq., published 


at ; at London, May 1, 1879, by Houghton & Co. 


;.; La Nature, issue of May 4, 1879, page 349 et. seg. 


Philadelphia Ledger, issue of March 21, 1878, pub- 
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f 
="Journal of the Society of Telegraph Engineers and’ Elec-' * 
: triciana, Vol. 8, page 303 et. se7., published at London, 
P * * April 9, 1879. r 
Ks 1 Tho Telephone, the Microphone, aa the Bian 
ee © geaphy, ” by Count Du Moncel, Chapter on ,Phonographs, 
“pages 285 to -261, ete., published at Now rat) 1879, hy 
E + Harper & Brothers. ; 
E Scribner's Monthly, Vol. 15, pages 857 et, 8¢9., ., and 899 
wd “et; eg., published at New Honk Apvil, 1878, by Boribner ; 
& Co, - son 
C “Popular Science Review, " Vol, 2, new series, ‘page e 
~ 219 ef seq., published at London, 1878, f 
“The Speaking Telephone, Talking Phonograph. and 
"Other Novelties,” by George B,. Prescott, Chapter 10, 
pages 292 to 308 et seq., published at New York, 1878. 
*  “Ganot’s Elementary Treatise on Physics,” pages 
2241, 242 und 243, published at New York, in the year . | 
"1883, by William Wood & Company. ane 
"Elementary Treatise on Natural Philosophy,” by AL” 
Privat Deschanel, part 3, pages 824 and 815, published at ° 
ondon, in the year 1872, by Blackie & Son, 4 ‘ 
 Vorschule der Experimentalphysil,” pages 263 to : : 
266, "et seg., published at Leipzig, in the year, 1883, by” 
nande & Handel. « 
L'Architecte, issuc of April 27, 187, published in’ * 
Paris, France, in 1878. Napeoey 
Le Monde Illustre, issue of April 6, “1878; published “; 
‘in. Paria, France, in 1878. ” 
» “The Universal Engineer,” issue oe Junueey 17, 1879, 
iVol, 2, page 33 ef seg., published in Se Kugland, 
lited by R, Z. Craven. SH 
. “The World’s Weekly Review of ‘Soiences,” Vol. 47, 
pages 580 ef aeg., published by Abbe pens, September. ; 
-. December, 1878. 3 
, + Lea Monde, issue of December 12, 1878, Published in. 6 
Paria, France, ‘sa xi 
5 . Solentifc American issue of, Jan 1, ‘1879, “published { in 
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“the City of New York, New York. (Seo inter Div. page 
- 356). a ‘ 
: “Lehbnch Der Physik und Meteorologie,” by Dr. 
John Muller, sixth edition in 2 vols., (see page 229, of Vol. 
2), published Braunschweig, Germany, in the year 1863. 
**Le Moniteur Scientifique Journal Des Sciences Pures et 
Appliquees, 3 Series, Vol. VIL, pp. 460, 462, published at 
Paris, in 1878. 

And also in other printed publications at present 
unknown to this defendant, but which he craves leave to 
add hereafter as he may be ‘advised. 





>22. That for the purpose of deceiving the public the 
respective descriptions, and specitications, filed by said 
respective applicants in the Patent Office of the United 
States during the pendency of the respective applications 
for the patents iu suit, were made to contuin less than the 
* ‘whole truth relative to the respective alleged inventions 
j mu discoveries. 


. "93, That i in view of the state of the art at and before 
~.the date of the alleged respective inventions of the said 
respective patentees, and of whjch due proof will be made 
oby this defendant, the said letters patent in suit do not 
~ deserfie anything which is lawfully the subject-matter for 
a patent under the laws of the United States, or which 
involves patentable novelty. ay 














“e494, This defendant, further answering, says, that by 
reason of the amendments, disclaimers and arguments, 
filed during the pondency of the respective applications 
_ for the’said letters patent in suit, the said patents, and each 
of them, are narrowly limited, if they should be held to 
~ be valid at all, to specific and detailed constructions of 
apparatus described and claimed, and that suid letters 
pls patent, and ench of them, were issued with their respective 
~<elaims as allowed, narrowly limited to the specitie con- 
itructions of apparatus and parts claimed. 
.« 25, That the said Letters Patent in suit respectively, 
nd clairos thereof, claim more than was, or is, the inven- 
‘(tion of the respective patentees. 
That the said Bell and Tainter are not and never were 
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~“the joint inventors of the alleged invention described and 
+-@laimed in Letters Patent, No, 341,214, and that said Sum- 

“nor Tninter und Charles Sumner Tainter are not and 
_ never were the inventors respectively of the alleged inven - 
© tions described and claimed in the said Letters Patont, - 
: Ny 341,288 and No. 375,579, respectively. oe 





"96. And this defendant is advieed and ‘believes, and 
a iersanen submits to this Honorable Court, that by renson 
of the, foregoing facts, severally specitied, the said Letters- 
Putout in suit, No. 341,214 and No, 375,579, were and are 
“wWull and void; and this defendant denies that it las ever 
“infringed; or intended to infringe, or does now infringe, 
or threatens or intends to infringe, upon any of the rights 
“of the complainant, and denies that it has realized or 
acquired any profits or gains whatsoever by reason of any 
infringements of any rights of the complainant, and denies 
‘that the complainant will be subject, as, alleged, to great, 
irroparable dumage or loss, or to any damage or loss what. - 
soever, if it does not obtain the relief sought und prayed 
» fori in its said Bill of Complaint. . 





27. In answer to the interrogatories Seriotieen on page 
11 of the said Bill of Complaint, this defendant would say: 
245 One—This defendant has not. made or sold any 
gramophones containing any of Gomalsioant said patented 
jevises.” i 
“ Two.—This defendant ‘tan ioe made or sold any 
gramophones records containing any of. yopeiplariialtte said 
_ patented feutures.”” “ 





: 28, And further answering, and ‘not waiving ae, 
“but insisting upon all and singular the matters and 
hings herein set forth, this defendant further says, by 
way of defence to the said Bill of Complaint, that this 
ction is an uttempt, under a cover of alleged infringe-. 
ment of certain patents alleged “to-belong to the com- 
lainant, to drive this defendant: out-of ‘the business 
of manofucturing and selling Sound” Recording and 
“. Reproducing Apparatns und records, which it hus a per- 
fect right'to sell and use under sundry Letters Patent-of 
~ the United States issued to etal Berliner and! Weriee 
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~ Baess, both of Washington, D. C., for sundry improve- 
ments relative to Sound Recording and Reproducing, 
among atherszstoavit, No. 272,786, duted Novomber 8, 
* 1887,No, 882,390, dated Muy 15, 1888, and No. 524,548, 
dated ‘February 19, 1895. . 

This defendant further answering. says that by 
irtue of certain agreement. of license it hus been sel- 
* ling to the public the Sound Reproducing Machine, 
known, commercially, as the Berliner Gramophone, and 
‘Berliner records therefor, for the past three or four years 
“to the’ extent of many hundreds of thousands, and las 
built up a large trade; that in the yeur 1898 the public 
has paid for said Gramophone apparatus aniounts approx- 
. imiting three-quarters of a million of dollars, 

33) That the said Berliner- Gramophone is a radicully 
~ difterent.type of apparatus and operated upon a radically 
‘different. principle from the apparatus described and 
“ cluimed in the respective patents in suit, and lus always 
= been so recognized by the trade and the public at large, 
Sag well as hy experts and professional men, 
‘a= And this defendant furtherwvers that it was so recog- 
-nized gg long agu as 1891 by oneof complainant’s counsel 
~ in this case, who, in a written opinion given to Mr, Ber- 
“liner at that time, counselled and advised him that the said 
apparatus of defendant, commercially known as the Gramo- 
* phone, cun be used in this country without infringement 
of any existing and valid patent, emphasizing the marked 
distinctions and differences between the Berliner Gramo- 
«phone and the apparatus and method of Bell and Tainter. 
That not until suit was brought when the suid large 
trade was built up by this defendant, and the superiority 
of the Gramophone us a commercial apparatus was so gen- 
erally and publicly recognized over all other sound record- 
ing and reproducing apparatus, including the complain- 
*-anta, did complainants ever make any claim to defendants 
<< that defendants machine or apparatus, or any part thereof, 
~ infringed any of the alleged inventions of the patents in 
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suit, or any: other of their inventions; und this defendant 
ayers that the present is an unjust attempt on the part of 
the defendant to injure defendants’ legitimate trade and 
‘business, reer. 
°29. This defendant further says and avers that ikoald an 
‘injunction issue against him, as prayed in the said Bill of 
Complaint, the said defendant will suffer thereby great 
“< and irreparable damage and injury; that the complainant 

+ has already, by means of threatening, unfair, and unjust 
- circulars, letters and advertisements issued and published 
» by itand circulated amongst the defendant’s customers 
‘and the trade and public generally, greatly injured and 

damaged defendant’s business and trade, said threateniig 
“communications illegally and unjustly notifying defend- 
Sant’a customers and the public generally that defendant's 








. tion of complainant’s said patents and ure infringements 
~ thereof, und that all who sell or use the same will be held, 
Yas infringers and legally proceeded against by .the said 
«complainant to the great and irreparable damage, loss and 
Sinjury of the said defendants, and the suid defendant 
{ praye that the said complainant be enjoined. and estopped 
- from continuing the issue of such threatening and damag~ 
ng Communications, advertisements, ete, . This defendant 
denies, as it has before denied, that the complainant has 
suffered or will suffer any dumage or injury whatsoever by, 
reason of uny act or acts of this defendant in the premises, 
~All of which things this defendant is ready and will-, 
ng to aver, maintain and prove, as this ;Honorable Court, 
hall direct. 


ia things hercinbefore set forth and alleged, us if the 
ume were specially pleaded where a plea would have been 
proper, or, as, if on account thereof, it had demurred to 





“Where a demurrer would have been proper; without this, 


fee 


maghines and apparatus are made, sold and used in viola- 


. This defendant prays the benedit of. Mm ‘the ey : 


“the said Bill of Complaint, or to part or parts thereof, ,. 


that any.other matter or thing in the complainant’s Bill 
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).eontained, material or effectual to be answered, traversed, 
“.ganfessed and axoftled} or denied, is true, all of which 
“vthinge this defendant will maintain and prove as this 
Honorable Court shall direct. . 

. And humbly prays to be hence dismissed with its 
- reasonable costs and charges in this behalf most wrong- 
fully sustained. ie 


SS eee 


eo 


as HORAUE PETTIT, 

Rian? Solicitor and of Counsel for Berlin Gramophone 
ats ay . Company, Defendant. 

* March 6th, 1899, 2 


" 











f 


ee r 


Raymond R. Wile 
Research Library 








IN THE 


Circuit Court of the United Srates, é 


‘Eastern Disrrict or PENNSYLVANIA. 













if Eoelabas Sessions, 1898. No. 84. wet oee 


Soe. - IN EQUITY, 












8, PARVIN, ayp E.R, JOHNSON, tis : 
‘ feeeacs 








named iileadants, individually and as President of the said’ 
Berliner Gramophone Company, to the Bill of Complaint of 
the American Graphoplone Company, the | above named 
complainant. 
This respondent now and at all times heehee saving 
reserving to himself any and all manner of benefit or 
‘advantage of exceptions, or otherwise, that can or may be had 
to the many errors, uncertainties and imperfections in the said 
‘Bill of Complaint contained, for answer to said Bill, or so. much 
‘thereof as the defendant is advised is material or necessary 
fot him to make answer unto, answering says : 

“Whether the said complainant, the American Grapho- 
phone Company, i is a corporation aaly) organized and existing 


x > 4 c eps 
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"under the laws of the State of West Virginia this defendant 
* does not know save by information contained in said Bill of 


Complaint, and calls upon said complainant for proof thereof. 
we. Ll This defendant denies that Chichester A. Bell amd 
-Sumnef Tainter-were the original, first or joint inventors of 
the alleged improvements in recording and reproducing 
-speech and other sounds referred to in paragraph 1 of the 


» Bill of Complaint, and denies that the same were not known 
», or used-by others in this country befure the date of their 
_-° alleged invention by the said Bell and Tainter, and denies 

.\> that they were not patente or described in any printed pub- 


lication in this or any foreign country before the invention of 


". ‘the said Bell and Tainter, -and denies that they were not in 

“public use or on sale in the United States for more than two 

J years prior to the date of the application of the said Bell and 

>’ Tainter for a+patent therefor, and denies that the same had 
“not beea abandoned to the public, 


: 2, This defendant believes and admits that certain Let- 
ters Patent of the United States, No. 341,214, dated May 4, 


Y 1886, -weré i issued to the said Chichester A. Bell and Sum- 
- < mer Tainter for certain alleged Improvements in Recording 
*» and Reproducing Speech and other Sound, but denies that 


the sat ‘Bell and ‘I'ainter in making application therefor 
complied in all respects with the provisions and requirements 


© of the laws of the United States in such cases made and pro= 


vided ; and denies that any valid, exclusive rights were ac- 
quired by virtue of the issue of the said Letters Patent. 


“8: This defendant denies that the said Sumner Tainter 
was the original, first and sole inventor of the alleged improve- 
ment in Apparatus for Recording-and Reproducing Sounds 
or Sonorous Vibrations, as everred in paragraph 3 of the 
N of Complaint, and’ denies that the said alleged inven- 
tign was not known or used by others in this country, or 
patented or described in any printed publicution in this or any 
* foreign country prior to the date of the alleged invention of 
the said ‘Tainter, and denies that the sie was not in public 
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ise or on sale in the United States for more than two years 
prior to the application for Letters Patent therefor; and 
denies that the same has not been abandoned to the publi, 


4, This defendant helieves nnd ailiails, that ceciati Lets 
sere Patent of the United States, No, 341 1288, dated May 4, 
_ 1886, were issued to the said Sumner Tainter. for certain 
alleged Improvement in Recording and Reproducing Sound, 


fully complied with the provisions and requirements of the 
law6 of the United States in such cases made and provided ; 
and denies that any valid, exclusive rights were acquired by 
Vvirtne of the issue of said Letters Patent, . 


; So ‘This defendant denies that the said Charles Suinnes 
..Tainter was the original, sole and first inventor of the alleged 
“Improvement in Apparatus far Recording and Reproducing 


of Complaint ; and deuies that the said invention was not 
known ‘and used by others in this country, or patented or 
_ described in any printed publicgtion in this or any foreign 
country befure the date of the alleged invention of the said 
Tainter, and denies that the same was-not in public’ use or on 
*<eale in the United States for more than two years prior to the 
té.of the application fur the said Letters Patent; and 
denies that the same was not atendaned to the pails 












“Letters” Patent of the United States, No, 875,579, dated 





<Tainter for certain ‘alleged Improvements in Apparatus for 
* “Recording and Reproducing Speech and other Sounds, but 
»..denies that’ the said Charles ‘Sumner Tainter in making 
> application therefor fully complied with: the requirements 
‘and provisions of the laws of the United States in such caso 





~ ‘rights were sequined by virtue of the issue of said Letters 
pr eeite/, s ; 





but denies that the said Tainter in making application therefor - 


Speech ‘und other Sound referred to in paragraph 5 of the Bill , 


6." This’ defendant believes ‘ad sduiits. “that certain 


xDecember 27, 1887, were issued to-the said Charles Sumner : 


-made and provided, and denies that any valid exclusive _ 
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~ 1.-Phis defendant denies that the said alleged inventions 

and improvements described in the said Letters Patent No. 

“.. $41,214, No. 391,288 and No. 375,579, were designed for 
or at capablle’st conjoint use in the legal sense of the term, 

- "and denies that they are thus conjointly used by defendants,’ 





8..This defendant does not know and has no informa- 
-tion, save ‘by said Bill of Complaint, whether said Letters 
~ Patent. No, 341,214 were assigned by the said Bell and 
_ Tainter to the Volta Graphophone Company, as alleged in 
peragraph 8 of the Bill of Complaint, and calls upon the 
**- complainant for proof thereof, 





s\>71'9, This defendant does not know and has no informa- 
- ytion, save by said Bill of Complaint, whether said Letters | 
Patent No, 341,288, were duly assigned by the suid Sumner 
.Tainter to the said Volta Graphophone Company, and calls | 
upon the complainant for proof thereof, kn 
























0. This defendant does not know and has no infor- 
mation, save’ by said Lill of Complaint, whether said Letters 
Patent No, 375,579, were duly assigned by the said Charles 
Sumber Tainter to the said Vglta Graphophone Company, 
fandyalls’upon the complainant for proof thereof, 


“" 11, This defendant does not know and has no infurma- 
tion, save by said Bill of Complaint, whether said Le'ters | 
Patent No, 841,214, No. 841,288 and No. 875,579, or any 
of them, were duly assigned unto the complainant, the i 
American Graphophone Company, by the said Volta Grapho- { 
* phane Company, and calls nboa the complainant for proof { 

thereof, - ' | 
; "12, This defendant denies that he has ever made, sold } 
or used, directly or indirectly, any constructions or devices 
hich infringe any of the claims of any of the said Letters 5 
Patent hereinbefore referred to;.and denies that the com- } 
-plainant is now, or ever was, the sole and exclusive owner of 
- any rights acquired under or. by virtue of the said Letters i 
* Patent, or otherwise, which this defendant has infringed, ‘ 
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al . ‘This: defendant denies that the Calesaue ‘has > 
expended large sums of money in practicing and introducing % 
~to*the: public any invention or improvement which this 

defenilant has made, solil or used, directly “or indirectly, and 

“denies that there has been any public acquiescence that Bell 

and Tainter were the first original inventors of the devices 

‘and constructions which the complainants by the said Bill of 

Complaint claim broadly were the inventions of the said Bell 

und Tainter, and denies that.the said patents are good and 

-valid patents ; and this defendant denies that the public have 
acknowledged these claims of the comylainant to the exclu- ° 

sive right to the said alleged inventions under the said 

patents; and this defendant denies that he has done or pers - 

Sformed any acts, directly or indirectly, which have infringed 
“or“interfered with any ridge of the) ycemoeainat I n the 


3 “premises. 


“14, This defendant, is ‘formed anil believes that the. 
id complainant did file a Bill of. Complaint in the United 
‘States Circuit Court for the Southern District of New York, 
‘to, enjoin the manufucture, use and sale of a machine Ieaown 
aa’ the “ Metaphone,” and ‘that the Court, in a decision by 
idge Surpman (87 Fed, Rép, 873), held that the said. 
‘Metaphone,” as an organized whole, infringed claims 19 to + 
24 of Letters Patent No. 341,214; but this defendant avers 
‘that the said “ Metaplione” embodies a construction and 
combinution relative to the said claims which is absolutely 

nd totally dissimilar from the construction und operation of 
any "machine or device which this'defendant has made, used 
sold, directly or indirectiy, and he is informed and believes 
iat the decision of Judge Surpsan relative to the said 
“ Metaphone” has no application whatsoever to any device 
at this defendant has ever made, used or sold; and this : 
defendant is informed and believes that the construction given : Saat as 
“by Judge Sutpman to the said claims woul positively pre- ys 
vlude their application to any device or combination of parts, 
eee defendant may have at any time made, sold or 
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<oor others acting in concert with him, has made or caused to 
~ be made for the Berliner Gramophone Company, or for this 

“daferylagt, or sold to them of either of them, apparatus or 
Ji © ¢€ parts of apparatus adapted or intended to be used for record- 
“ose = "ing and reproducing speech, or other sounds, substantially as 
_ described and claimed in said Letters Patent No. 841,214, 
No, 841,:88 or No. 375,579; and denies that the said John- 








. Company, or to this defendant, at any time, any devices such 
«a8 described and claimed in any of the said letters patent, or 
¢ any parts of such devices for any purpose whatsoever. This. 
defendant denies that the said Berliuer Gramophone Com- 
‘pany, or this defendant, has assembled or employed any parts 
“received from the said Johnson, or from any other source, 
which furm any apparatus whatsoever embodying the con- 
truction claimed in any of the suid letters patent ; and denies 
it he has in any manner infringed any of the said letters 
patent, or, lias dono any acts whatsoever with the intent to 
injure the complainant, or to deprive it of any just profits to 
which it ‘may be entitled, from or arising out of the said 
_,patents in suit, or any of them. 
‘ge . This defendant denies that he has conspired or concerted 
»with any party or parties in any infringement of, or in any 
attempt to infringe, directly or indirectly, any of the rights 
‘of this complainant under or by virtue of the said letters 
+ patent in suit, or any of them; and denies that he has threat- 
> ened individually, or in concert with others, directly or indi- 
~ rectly to eo infringe any of the rights of this complainant in 
the premises ; and denies that the compluinant, by any acts 
of this defenslunt, or any acts of these defendants, hus suftered 
>* any irreparable loss or injury, or any loss or injury whatso- 
‘gwver;.and denies that this complainant has by any unlawful act 
‘of this defendant, or any of these defendants, been deprived 
<:,of any gains or profits whatsoever; and this defendant denies 
«that he, or any of the said defendants, have ever received or 
lerivetl, or are receiving or deriving any gains or profits 
» whatsoever by reuson‘of any infringement of the rights of the 

- complainant in the premises, or otherwise. 

















15. This defendunt denies that the said E. R. Johnson, : 


“gon hus sold or delivered to the said Berliner Gramophone . 
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~soever encouraged or induced others to infringe the said Let-. 
ters Patent in suit, or any of them, 

1% Thi defendant denies that he was duly notified ‘by : 
i asian of the alleged infringement complained of in 
said Bill of Complaint, and denies that he refused to desist ~ 
‘from any infringement of any rights of the complainant in 
the premises. 

“This defendant avers that the complainant has wholly 

: failed to comply with the requirements of Section 4909 of the 
~ Revised Statutes of the United States, in that it has wholly 
failed to give public notice of the fact of the issue of the said 
respective Letters Patent, or of the number or date of the same 

> of any claim it had, or pretended to have had, or to have, to 
the exclusive use of the suid respective alleged invention by 
* virtue of the said respective Letters Patent in suit, or other- 
‘wise, by marking, stamping, or otherwise affixing notice to 
~~said respective alleged patented improvements in suit as made, 
sold or used by the complainant; but, that it has failed to 

“mark the said ulleged patented improvements as requires by 

“eaid Section of the Revised Statutes. ‘ 

2%), This defendant, further answering, and not waiving any, 
_- bat: insisting upon all and singular the matters herein set 
forth, further says by way of defense to the said Bill of 

» “Complaint, upon information and belief, that the said Letters ° 
“Patent in suit, and each of them, are null and void, for the 
“reasons as follows, to wit : see states 
18! That the said Chichester A. Bell and Sumi? Painter, 
.alleged joint inventors of the alleged Improvements in 
Recording and Reproducing Speech and other Sounds, 
described and claimed in suid Letters Patent- No. 341,214, 
“were not'the trae, uriginal or first inventors or discoverers, 
or joint inventors or discoverers, of the said alleged Improve- 
-. ‘ment described in the said Letters Patent, nor of any materiul 
* or substantial part thereof, but that the thing patented in the 
anid Letters Patent No. 341,214. was prior to the alleged 
invention or discovery of the said Bell and Tainter known to 


7 Sa 
. * 16°" This defendant denies that he fae by any acts what- 
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Si and used by the hereinafter mentioned persons at the here 


Rs Saas * inafter mentioned places, respectively. 


2 That she said Sumner Tainter, the alleged inventor of 
“2 the“ Appaéatus for Recording and Reproducing Sounds, 
eee - described and claimed in Letters Patent No. 841,288, was 
ys not the true, original or first inventor or discoverer of the 
, said alleged improvement described and claimed in said Let- 
Be ie *, “ters Patent, nor of any material or substantial part thereof, 
2 ‘but that the thing patented in the said Letters Patent No. 
. 341,288 was prior to the alleged invention or discovery of 
2 >the said Tainter, known to and used by ‘the hereinafter 
set - mentioned persons at the hereinafter mentioned places, respec- 
*_ tively, 
* . That the said Charles Sumner Tainter, the alleged 
inventor of the Apparatus for Recording and Reproducing 
‘Speech and other Sounds, described and claimed in the said 
Letters Patent, No. 375,579, was not the true, original or first 
‘inventor, or discoverer, of the said alleged Improvement 
<described nd claimed in said Letters Patent, nor of any 
g materia or substantial part thereof, but thatthe thing patented 
“yin the said Letters Patent, No. 375,579, was prior to the 
j alleged’ invention or discovery of the said Charles Sumner 
Tatnter known to aud used by the hereinafter meutioned 
persons at the hereinafter mentioned places, respectively, 
to wit’: 
~ Thomas A. Edison, of Llewellyn Park, New Jersey, at 
Menlo Park, New Jersey, and elsewhere. 
“.. Emile Berliner, of Washington, D. C,, at Weshington, 
“.D, ©, and elsewhere. 
Jobn F, Ott, of Orange, New Jersey, at Menlo Park, 
Orange, New Jersey, and elsewhere. 
-Edward 1], Johnson, of Greenwich, Connecticut, at 
Menlo Park, New Jersey, New York, New Mork and 
elsewhere. 
- Charles Batchelor, of New York, New York; at Menlo 
Park, New Jersey, New York, New York, and clsewhere. 
(John Kruesi, Schenectady, New York, at Menlo Park, 
New ‘ae New York, New York, and cleewhiere: 
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>< James U. McKenzie, of Brooklyn, New York, at Menlo 
Park, New Jersey, New York, New York, and elsewhere. 
-. George H. Harrington, of Wichita, Kansas, at ‘Wichita, 
"Kansas, and elsewhere. 

. Frank Lambert, of Brooklyn, New, York, at Aneonia, 
Connecticut, Jamaica, Brooklyn, and New York, Ney York, 


- ; «and elsewhere. 
E 











Eugene Pastre, of Brooklyn, New York “at Anoonia, 
“Connecticut, at Jamaica, Brooklyn; and New. York, New. 
: York, and elsewhere. . : 

. Walter D. Davis, of Brooklyn, New York, at Rava 
Connecticut, Jamaica, Brooklyn, and New York, New York, 
~ and elsewhere. hte. 





>» Isaac W. Heysinger, of Philadelphia, Pennsylvania, at 
*- Philadelphia, Pennsylvania, and elsewhere. - 















* Connecticut, and aleawhere. 
: Clarence J. Blake, of Bonston, is aerachineatia at Bons- 
ton, Massachusetts, Washington, D. C,, and elsewhere. 
Clarence E. Gifford, of Jamestown, New York, at James- 
town, New York, Chicago, Illinois, Lewiston, Pennsylvania, 
ind elsewhere. 
Sigmund Bergmann, of New York, New York, at Now 
‘York, New York, Menlo Park, New Jersey, and elsewhere, 
Theodore W. Searing, of South Norwalk, Connecticut, 
tt New York, New York, and elsewhere, 

C,H. Field, of Providence, Rhode Island, at Provi- 
lence, Rhode Island, and elsewhere. 

O. H. Bogardus, of Syracuse, New coer at Syracuse, 
New York, and elsewhere. aoh 
~sDheodore Cooper, Crompton Mills, - Warwiok, Rhode 
sland, at Crompton Mills, Warwick, aud Pesyilanoe, Rhode 
rIsland, and elsewhere. 
=. R, Kennedy, of Mt. Carmel, Conneetca, at Mt. Car- 


“mel, Connecticut, and elsewhere, 


Ohio, and elsewhere, 





Ansonia Clock Co., of Ansonia, Connecticut,at 5 ee ‘ 


Ralph 8. Mershom, of aneeillsy Ohio, at Zanesville, 








Ss 
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iy ac 2 
e i eee alae ae 10 
7 jj : z eae “+ 2 L Hillmanysof-Newtown, New Jersey, at Newtown, 
3 5's. New dérsey, and elsewhere. 
“g Pid Frederick D. Miles, ot’ Philadelphia, Pennsylvania, at 
i; ef . Philadelphia, Pennsylvania, and elsewhere. 
ad i sO, ahs: James M. Connor, of Brooklyn, New York, at Brook- 
i i : o* "> "lyn, New York, and elsewhere. , 
i > George R. Babbitt, of Providence, Rhode Island, ut 
¥ aoe Providence, Rhode Island, and elsewhere. { 
if " Hy Ae John C. Guerrant, of Danville, Virginia, at Danville, 
j i HI +. Virginia, and elsewhere. 
= 4 i iy Robert B, Atchison, of Boston, Massachusetts, at Bostun, 
183 ! Massachusetts, aud elsewhere. 
Hk 4 : Loring Pickering, of San’ Francisco, California, at San 
5) Ws fel Francisco, California, and elsewhere. 
di A,.Wilford Hall, of New York, New York, at New hes 
Fe i * York, New York, and elsewhere. 
] / Thonias L. Tasers; of Philadelphia, Pennsylvania, at 
4 om Philadelphia, Pennsylvania, and elsewhere. 
ai - Milton Bradley, of Springfield, Massachusetts, at Spring- 
ii field, Massachusetts, and elsewhere. 
i Robert’ N. Lockwood, of New York, at New York, | oad 
~ : » New York, and elsewhere. 
“William A, Leggo, off New York, New York, at New 
York, New York, and elsewhere. 
: A, 8. Nichols, of New Haven, Connecticut, at New 
‘ »}, Haven, Connecticut, and elsewhere. 
x 5 +. J, Harris Rogers, of Washington, D, C., at Washington, 
bg =D, c, and elsewhere, | 
“5, James Webb Rogers, of New York, New York, at New | 
zi York, New York, and elsewhere, } 
< i Christopher C. Reynolds, of Prescott, Arizona, at Pres- ; 
,, cot, Arizona, and elsewhere. 
im John Absterdam, of New York, New York, at New 
~ “York, and elsewhere. . } 
. Rufus Anderson, of New York, New York, at New 
“.’ York, New York, Danville, Pa., and elsewhere. A alt 
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Bat 


" Seth E. Beedy, of Farmington, Maine, at Paragon 
Maine, and elsewhere, 
John’ J, Linscott, of Farmington, Maine, ab Farnving- 
~ ton, Maine, and elsewhere. 
.,. Collett Leventhorpe, of Rutherfordton, North Caroliaa: 
~ at Rutherfordton, North Carolina, and elsewhere, 
‘Samuel H. Bartlett, of New York, New York, at New 
York, New York, and elsewhere. 
‘ Also to others, whose names and residences and places 
* of prior knowledge ani use are at present unknown to this 
. defendant, but which he craves leave to hereafter add as he 
- may be advised, A é ats 





“19, ‘That the things potenti in the said Letters Patent 
: No, 341,214, and in No, 341,288 and in No, 875,579, were in 
~ public use and on sale in the United States for more than two 
years prior to the respective dates’ of’ the respective applica- 
tions for said Letters latent in suit, and that such use and 
Saale was had by the foregoing naitied persons at the feregelts, 
named places, respectively, —/ coe : 


20. That the thing patented in the ‘said Letters Pala, 
No, 341,214, had prior to the alleged inyention or discovery 
thereof of said Bell and Tainter been patented and described 
in the hereinafter mentioned Letters Patent of the United 
States and foreign countries, 

That the thing patented in the said Letters | Patent, No. 
841,288, had prior to the alleged invention or discovery of 
id Sumner Tainter been patented and described in the here- 
jnafter mentioned Letters Patent of the United States and 


< faveiga countries. ett srt so 





zy 21. That the thing patented i in tho said Letters Patent 
Ne, 375,579, had prior to the alleged invention or discovery 
‘of the said: Charles Sumner Tainter been patented and 
described in the hereinafter mentioned Letters Patent of the 
United States and foreign countries: 
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“| > < Number, 
17,146 
82,95 
52,292 
66,141 
* 72,621 
"98,619 
115,984 
111,859 
153,212 
“VT74,715 
. '188,920 
191,464 
200,521 
201,760 
218,554 
219,939 
< 222,299 
225,457 
227,679 
* 281,065 
232,978* 
* 5 288,929 | 
266,746 
: 271,908 
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279,292 
; 988,665 
“287,166 
295,219 
£296,876 
293,030 
805,178 
“41,212 
“841,287 
©" 973,786 
~ 19,192 


"277,849 © 


Date. 
April 28, 1857 
‘July 3, 1861 
January 30, 1866 
July 3, 1866 


December 24, 1867 


August 10, 1869 
June 18, 1871 
February 14, 1871 


“ July 21, 1874 


March 14, 1876 
October 81, 1876 
May 29, 1877 


February 10, 1878 


March 26, 1878 
March 25, 1879 


Patentee, 
Charles H. Field, 
O. H. Bogardus,’ 
T. Kennedy. 
Theodore Cooper. 
Ralph S. Mershom. 
L, Hillman, 

James M, Connor, 
Frederick B. Miles. 1 
George R. Babbitt. i 
Robert R. Atchison. 
John C, Guerrant. 
Loring Pickering. 
Thomas A. Edison. 
‘Thomas A. Edison. 
Thomas A. Edison. 


September 23, 1879 A, Wilford Hall. 


December 2, 1879 
March 16, 1880 
May 18, 1880 
August 10, 1880 
October 5, 1880 
March 15, 1881 
October 31, 1832 
February 6, 1883 
May 8, 1883 
June 12, 1883 
August 21, 1883 
October 23, 1883 
March 18, 1884 
April 8, 1884 
May 6, 1884 


Thomas L, Luders. 
Milton Bradley, 

Thomas A, Edison. 
Robert M, Lockwood, et al- 
John W. Kenyon. 
William A. Leggo. 

Seth E. Beedy. 

A. 8. Nichols, 

J, Harris Rogers. 

James H. M. Waldorp, I 
James W. Rogers. H 
Christopher C. Reynolds. 
John Absterdam. 

Rufus Anderson, | 
Albert Schmid. j 


September 16, 1884 George M. Guerrant, ef al. 


May 4, 1886 
May 4, 1886 


- November 8, 1887 
- January 9, 1855 ' 


A. G, and C, A, Bell. | 
Sumner Tainter. . j 
Emile Berliner. 
W. J. Casselman, 
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_. _ Letters Patent of Great Britain, as follows: 





Name, - Number. Date.~ 
William Mann 1912 °°. 1857. E, 
“Aime L. E, Briettmayer 824° 1860 
» Henry B. Greenwood 825-1870 
‘Thomas A, Edison 2909 1877, 
‘Thomas A. Edison 1644 1878 
Herbert J. Haddon 291 “1882 
Letters Patent of France, as follows : on 
_ Thomas A, Edison 121,687 February 19, 1878 
7 Patent of Addition thereto February 19, 1878 
:..* Thomas A. Edison 129,974 September 16,1878 . 
-.. Charles Cros 124,213° July 27, 1878 
i Patent of Addition thereto - October 3, 1878 
© Antonio Vicini 128,215 March 17, 1879 
Charles Weyher 185,688 .° “May 20,1880 : 
oh )- ) Patent of Addition thereto | ¢ » Mareh 23, 1880 
*«“osis Patent of Addition thereto July 11, 1880 . 
ys). Patent of Adilition thereto - September 20, 1883 
_.° Paul Goloubitzky 145,584 ~ December 7, 1881 
Patent of Addition thereto March 15, 1882 . a 
~ Patent of Addition thereto September 26, 1882. 
.. Patent of Addition thereto | ~ September 20, 1883 
Morel" 146,670 = March 17, 1882 
Morel {146,678 . © March 17, 1882 
Claude A. Terrier 156,749 -- November 8, 1883 
Letters Patent of Germany as follows: sateters. 
“Thomas A. Edison 12,681. -July 12,1878 . . ~~ 
Kleist & Company 11,053 . January 24, 1879 
‘Thomas A. Edison 14,308. . August 18, 1881 
Thomas A. Edison 12,631. April 27, 1881 
Letters Patent of Canada as follows: 1 
Thomas A. Edison 8028 October 17,1877 
oa s ait . 2S Igsned Oct. 20, 1877 * 
Thomas A. Edison 9282 ~ «October 19, 1878. 
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‘Also the following Letters Patent granted to Thomas A. 
Edison in the countries named, to wit : * 


45,875, dated June 29, 1878, 

Italy, No. 422, dated February 8, 1878, and No. — 
dated July 4, 1878. 

_ Austria, dated January 1, 1879, and dated January 8, 
1879. 

Spain, dated May 6, 1878. 

< Russia, No, 1161, dated February 15/27, 1882. 

” Norway, dated October 8, 1878, 

_ Sweden, dated March 29, 1879. 

_ Denmark, No. 1345, dated October 31, 1878. 

India, deposited March 20, 1879. 

“New South Wales, dated September 16, 1878, 

*. Victoria, dated August 18, 1878, and No, 2549, dated 
“> August 15, 1878. cs 

That thé thing patenfed in the said several Letters 
Patent in suit, No. 341,214, No. 341,288 and No, 375,579, 
* qnd all material and substantintial parts thereof had prior to 
, the date of the alleged invention and discovery of the said 
Bef and Tainter been fully and accurately described and 
: petit in the following printed publications, to wit : 


Chemical News arul Journal of Physical Science, Vol. 37, 

page 99, ¢¢ seq,, published ut London, March 8, 1878, by 

- William Crookes. 

», Chambers’ Journal, Vol. 55, page 126, ‘al seq., published 

at London and Edinburg, February 28, 1878, by Ww. andR, 
~ Chambers. 

© + Chambers’ Journal, Vol, 55, pege 206, ef seg., published 

2 “at Londan aud Edinburg, March 30, 1878, by W. and R. 
* Chambers, 

. Chambers’ Journal, Vol. 55 page 256, et seq., published 

at London and Edinburg, April 20th, 1878, by W. and R. 

« Chambers. 

a Engineering, Vol. 25, page 187 et seq., published at Lon- 
“ “don March 8, 1878, edited by W. H. Maw and J. Dredge, 








Bagiug, No. 48,984, dated January 31, 1878, and No. 
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The Engineer, Vol. 46, page 84 et seq.; published at;Lon- 
don, Aug. 2, 1878, by George Leopold Riche. 
The Engineer, Vol. 56, page 283 et seq., published at 
(London, October 19, 1883, by George Leopold Riche, 
: The .Gentlemen’s Magazine, Vol. 20, New Series, page 
688 ef aeg., published at London, June, 1878, by Chatto ann 
. , Windus. 
Harper's New Monthly Magazine, Vol. 57, page 312 
et, aeq., published at New York, July, 1878, by Harper & 
Brothers. 
Harper's New Monthly Magazine, Vol. 57, page 470 
et aeq., published at New York, August 1878, by Harper & 
Brothers, : 
_ Harper's New Monthly Magosine, Vol. 57, page 632 
* et aeg., published at New York, September, 1878, ay nee 
& Brothers, 
ae Harper's Weekly, Vol. 22, page 249 et 8g. » published at 
New York, March 30, 1878, by Harper & Brotliers. 
* Tron, Vol. 2, page 301 et seg., published at London, 
March 9, 1878, by Iron offices. 5 
2), Iron Age, page 27 et seq., of issue of June 27, 1878, 
“published at New York by David Williams, K ig 
Tron Age, page 24 et seq., of issue of March 28, 1878, 
published at New York by David Williams, i eee 
Tron Age, page 5 et seq., of issue of May 23, 1878, pub- re’. eens 
ished at New York by Davia Williams, roe ; 
Tron Age, page 8 et seq, of August 22, 1878, published : "i 
*.at New York by David Williams, Bnetd 24 Neb 
t Journal of the Society of Telegraph: aadtiaee and eK haan i 
Electricians, Vol. 7, page 68 ef seq., published at London, : : 
" February 27, 1878, by E. and F, W. Spon, ' $e 2 
. Journal of the Franklin Inatitule, Vol. 75, page 266 =~. mates 
‘et seq., published at Philadelphia, April, 1878, by the ee 
_ Franklin Institute. 
Journal of the’ Franklin Institute Val. 15, page 348 et 
seq., published at Bbttadelphiag May, ee by the Franklin® 
Institute. x 
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, Toiurial of the Franklin Tnatitut, Vol, 84, page 49 et 

2q,, published at Philadelphia, July, 1882, by the Franklin 

Tuatitute. 

.: . lativnal Gf the Society of Arts, Vol. 26, page 109 et seq. 
, publics at London, January 11, 1878, by George Bell & 


Journal of the Society of Arts, Vol. 26, page 241 et seq., 
ublished i in London, Hebrnacy 15, 1878, by George Bell & 
ns, 


Journal of the Society ) Arts, Vol. 26, page 543 et seq., 

‘published at London, May 10, 1878, by George Bell & Sons. 

_“ Knight’s New Mechanical Dictionary,” page 671 et 

80g. published at Boston in the year 1884, by Houghton, 

Mifflin & Co. 

. Manufacturer and Builder, Vol. 10, page 84 et seq., 

published in New York, April, 1878, by H. N. Black. 

Manufacturer and Builder, Vol. 11, page 95 et seq., pub- 

lished at New York, April, 1879, by H. N. Black. 

‘Mechanies, Vol. 4, page 319 et seq., published at New 

York, April 26, 1884. 

Nature, Vol. 17, page 90 et seq., published at London 

“and New York, November 29, 1877, by Macmillan & Co. 

i -wWature, Vol. 17, page 190 ef seg., published at London 
. and New York, Januury 3, 1878, by Macmillan & Co. 

; Nature, Vol. 17, page 291 et seq., published at London 
and New York, February 7, 1878, by Macmillan & Co. 

ie ‘Nature, Vol. 17, page 415 et aeq., published at London 

ind New York, March 21, 1878, by Macmillan & Co. 


le re 
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-and New York, March 17, 1878, by Macmillan & Co. 
Nature, Vol. 17, page 423 et seg., published at London 
. and New York, March 28, 1878, by Macmillan & Co, 
“Nature, Vol. 17, page 471 et seg., published at London 
nd New York, April 11, 1878, by Macmillan & Co. 

° Nature, Vol. 18, pages 38 and 89 ef seq., published at 
London and New York, May 9, 1878, by Macmillan & Co. 
Nature, Vol, 18, pages 93 and 101 et seq., published at 
2 London and New York, May 23, 1878, by Macmillan & Co, 





- Nature, Vol. 17, page 384 et aeq., published at London, . 
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and New York, May 30, 1878, by Macmillan &.Co. 


and New York, June 13, 1878, by Macmillan & Co, s: 
+ * Nature, Vol. 18, page 240 et #eq., published at London 
. and New York, June 27, 1878, by Macmillan & Co. « 
+ . + Nature, Vol. 18, page 249 et aeg., published at London 
and New York, July 4, 1878, by Macmillan & Co. 
«* "Nature, Vol. 18, page 320 et 8¢q., published at London 
_ and New York, July 18, 1878, by Macmillan & Co. 3 
» “5 Nature, Vol. 18, 340 et seq., published at London and 
New: ‘York, July 25, 1878, by Macmillan & Co.; uk Vol. 18, 
page 349, August 8, 1878. 
+. Nature, Vol. 18, page 454 et seq., published, .at London 
~ and New York, August 22, 1878, by Macmillan & Co... 
so) Nature, Vol. 19, page 122 et aeq., published at London 
‘and New York, December 12, 1878, by Macmillan & Co... : 
Nature, Vol. 19, page 874 et seq., published at .London 
“ “and New York, February 25, 1879, by Macmillan & Co. 


and New: York, February 17, 1878, by Macmillan & Co, 
aod New York, March 10, 1881, by Macmillan & Co. » 


‘and New York, March 13, 1884, by Macmillan & Co, 
The New York Times, published at New York City, 

sie of March 24, 1878. 
_ The New York Times, published at New York City, 
issue of April 20, 1878. 
_..° The New York Times, published at New York City, issue 
pf. ‘April 21, 1878. 
< The New-York Times, published at New York City, issue 
< of June 9, 1878. 
i The New York Times, published at New York City, i issue 
February 1, 1880. 

The New York Tribune, published. at New York ei 


“issue of December 26, 1877. 
‘DMS, 





* Nature,-Vol.18, page 117 et Seq. published at: London 


+. Naturé, Vol. 18, page 168 ef seq., published at London : 


Nature, Vol. 23, page 373 et seq.,. published at Tondon 
. Nature, Vol. 23, page 441 et seg., published at London 


> Nature, Vol. 29, page 460, et seq, published at London 
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% 3 pe! The New ‘York Tibi published at New York City, 
~~ issue of January 18, 1878.- i gia 

~The New York Tribune, published at New York City, 
issue of March 21, 1878, 

“0. ya°4 The New York Tribune, published at New York City, 
. ¢ issue of March 25, 1878. 
The New York Tribune, published at New York City, 
issue of April 6, 1878. 
=< The New York Tribune, published at New York City, 
issue of April 20, 1878. 

North American Review, Vol. 126, page’ 527, et seq., pub- 
ished at-New York, May-June, 1878, by D, Appleton & Co. 
, Popular ‘Bolenéa Monthly, Vol. 12, pages 719 et seg, and 
48 et seq., published at New York, April, 1878, by D. 
ipieon & Co. 

Quarterly Journal of Science, Vol. 8, New Series (Vol. 
15, Qld Series), page 246 et. seg., published at London, 1878, 
at offices of the Quarterly Journal of Science, 

. Scientific American, Vol. 37, page 876, published at 
New York, December 18, 1877, by Munn-& Co, 
‘1, Scientific Américan, Vol. 37, page 884 et. seg., published 
t New York, December 12, 1877, by Munn & Co, 
¢- Scientific American, Vol. 38, page 3 et, seg., published 
t egal York, January 5, 1878, by Munn’& Co. 
+, Boientific American, Vol. 38, page 86 el. seq., published 
few York, February 3, 1878, by Munn & Co. 
) Scientific American, Vol. 38, page 884 et, seg., published 
‘New York, June 23, 1878, by Munn & Co. 
; wise s Scientific American, Vol. 38, page 405 ef. seq., published 
re a + * 27) cat New York, June 29, 1878, by Maun & Co. $ 
wet 5 sp, Beientifio American, Vol. 40, puge 356 et seq., published * 
: at New York, June 7, 1878, by Mann & Co. 

22: -Seientifie American, Vol. 39, page 5 et seq., published 
at New York, July 6, 1878, by Munn & €o. 

~._ Scientific American, Vol. 89, page 17 et seq., published 
at New York, July 18, 1878, by Munn & Co, 
s Scientific American Supplement, page 1828, et seg., pub- 
lished at New York, March 16, 1878, by Munn & Co. 
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' Scientife American Supplement, page 1898, et Sey pub- 
, lished at New York, April 13, 1878, by Munn & Co, 
Ppa te : Scientific American Supplement, page 1904, et, eq., pub- 
we — lished at New York, April 20, 1878, by Munn & Co. 
. | Scientific American Supplement, page 1973 et. seg., pub- 
‘ished at New York, May 18, 1878, by Mann & Co, 
4 Scientific American Supplement, page 2187, et. seg., pub- 
liehed at New York, August 24, 1878, by Munn & Co, 

“| Scientific American Supplement, pnge 3454 et seq., pub- 
*}ished at New York, February 28, 1880, by Munn & Co. 
{io ~ Scientific American Supplement, page 2118 et seq., pub- 

«lished at New York, July 20, 1878, by Munn & Co. 
The Telegraphic Journal and Electrical Review, Vol. 6, 
page 6 et seq., published at London, i January 1, 18785 by 
Houghton & Company. 
». Dho Telegraphic Journal and Electrical Revieo, Vol. 6, 
page 182 ef aeq., published at London, dey 1, 1878, ‘by 
Houghton & Company. » 
». The Telegraphic Journal and Eteetrical Review, Vol. 6, 
“page 250 et seg., published at London, « uli 1b) 1878, by 
“Houghton & Company. “0 
Sal The. Telegraphic Journal and Blectrical Roots, Vol. 6, 
S page 53 et seg., published at London, February 1, 1878, by 
~ Houghton & Company. 
svin. The Telegraphic Journal and Electrical Review, Vol. 6, 
> ‘page 142 et seg., published at London, April 1 1878, by 
t + Houghton & Company. 
The Telegraphic Journal and Electrical ‘Pista: Vol. 6, 
“page'275 et seq., published at London, Jay) 1,. 1878, by 
; Houghton & Company: 
P3832 + -~ The Telegraphic Journal and Electrical Review, Vol. 6, 
: page 817 et eeq., published at London, apaene 1,.1878, by 
Houghton & Company. 
! The Telegraphic Journal and Electrical Review, Vol. 6, 
page 385 et seq., published at London, Septeinber 15, 1878, 
by Houghton & Company. 
. The Telegraphic soma and Hest sant Revie, Vol. 7, 
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page ‘53 é 8eq., puljished. atLondon, Fobsoary . 1873) by 
peouraton & Company, 

., The Telegraphio Journal and Electrical Review, Vol. 1 
page 233 el seq., published at London, July ab} 1878, by. 
> Houghton & Co. 


oe ‘+ Western Review, Vol. 1, page 681 at 8eq., published at’ 


Kansas City, Mo., January, 1878. 
Western Review, Vol. 2, page 256 ef 8¢9., ee “ate 
Kunesa City, Mo., July, 1878. 
> Annual. ‘Report of Science and Industry, Vol. 7, page 
~ 399, et aeq., published at New York, 1877, : 
* +» The American Inventor,*Vol. 1, page 42 et seq., pub, 
lished at Cincinnati, Ohio, March, 1878." * 
The, American Inventor, Vol. 1, page 112 et seq. pub; 
jahed at Cinciniati, Ohio, July 1878, 
. Boston Journal of Chemistry and Popular ‘Seichon Review, 
“Vol, 12, prige 122vet seq., published at Bostan, Mass, 7 Mays 
~ Se 1878, 
Boston Journal of Chemistry and Bophiansens Reviaw, 
‘2 .Wal,.16, page 76 éseq., published at. Beaton, Muas., July, 
s 1882, 
w 2 English Mechanic and World of “Sie, Vol. 26, page 
265 et. seq.,. published at London, Aorembieg 30, 1877, by, 
Walter Sully. 
English Mechanio and World of ‘Séience, Vol.. 8, ag 
09 et seq. published at London, January A) 1878, by, 
Walter Sully. s 
* English Mechanic and World of Soience, Vol .3 26, page 
“AQT et geq., published at aadong January 11, 1878, by 
-. . Walter Sully, 





























English Mechanio and World of Science, Vol. 27, page, 


"BO et eg, paniistied at London, March 22, 1878, by Walter 

~* Sully. , 

§ ‘ “English Mechanic and World of Science,” Vol. 27, 

‘= = page 559 e¢ seg., published at Loudon, September 6, 1878; 
. by Walter Sully, 

she jt Raglish Mechanic and World of Science,” Vol. 29, 
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: page 156 et seq., published at London, April 25, 1879, by. ; 


Walter Sully. ‘ 
. — Industrial News, Vol. 8, page 28. et seq., published at 
“ New York, February, 1882, by the Inventors’ Institute, 
.“ Minutes of Proceedings of the Institution of Civil 
Engineers,” Vol. 53, page 829 et seq., published at Londan 
1878, by the Institution of Civil Engineers, 


Scientific and Literary Review and - Journal of the 


‘Incentora’ Institute, Vol 13,, page 85 et 809, obliga at 
London, June, 1878. 
. Science News, Vol. I, page 202, et eqs published at 
» Sulem, Mass., May 1, 1879. 
“Transactions of the Royal Society of Bainburg,” 
published at Edinburg, July-19, 1878. 
s. “The Year Book of Facts in Science.and the Arts,” 
: pages 86 and 88, published at London, 1878, : 
“ Appleton’s Cyclopsdia of Applied Mechanics,” page 
581 ef aeg., published at New York, 1879, by D. Appletan 
& 4 2thte 
d The Advertiser, issue ot. May 9, “1878, published at 
“Paris, France, 


Daily Evening Traveler, issue of May %, 1878, puby - 





lished at Boston, Mass. % 
“.- Boston Courier, issue of Jane 2 187 published: at 
* Boston, Mass, 


Boston Herald, issue of June 1 10m, “published at 


“Boston, Mass, 


Baltimore Daily News, issue of ‘or 29, 1878, pub 


~ Tished at Baltimore, Md. 


Baltimore American, issue of May a; 1878, published : 


at Baltimore, Md. 


.Boston Sunday Herald, issue of April 14, 1878, pubs 


lished at Boston, Mass. 


‘. The Clipper, issue of February 28, 1880, published at 


New York, 
: Cincinnati Commercial, issue of March 11, April 1, and 
May 5, 188, published at Cincinnati, Olio, . 
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x mate carnan issue of May 9, 1878, published at 
Chicago, IN, ' 
; Cape Ann Aggertiser, i issue of May 24, 1878, published 
at CapgpAnn, Mass. 
*. Dayton Democrat, issues of April 23 and May 11, 1878, 
_ published at Dayton, Ohio. 
<a Daily News, issue of April 10, 1878, enaleii at 
London, 
i" London Daily Telegraph, issues of April 20 and May 
22, 1878, published at London. 
< London Times, issues of January 17 and April 20, 
1878, published at London. 
‘ London Morning Post; issue of April 20, 1878, pub- 
"Yiehied at London, 
Evening Traiscript, issue of May 23, 1878, published 
vot Boston, Muss. 
“Boston Daily Globe, issue of May 24, 1878, published 
oston, Mass. 
Boston Journal, issues of May 28, 25, and 80, 1878, 
3 Published at ‘Boston, Mass. 
« Boston Post, issue of May 3 24, 1878, published at 
‘Bastan, Mgss. 
~ Boblon Daily Advertiser, issue of May 24, 1878, pub- 
lished ut Boston, Mass. 
Frank Leslie's, issue of April 20, 1878, published at 
New. York.. 
. Landon Weekly Graphic, issue of March 16, 1878, 
‘ published pt London, 
Lancaster Intelligencer, issue of February 25,1878, pub- 
“lished at. Lancaster, Pa. 
- New York Mail, issue of April 26, 1878, publshed at 
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The: Daily Fredonian, issues of Moy 27 and June 6, 
+ 1878, published at New Brunswick, N. J. 
- Evening Express, issue of March 20, 1878, published 
New York. + 
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i The New York Sun, issues of April, 28° and August 
378, 1878, published at New York, ‘ 

- The World, issues of March 26, April 9, May VW aad 
Mey 31, 1878, published at New York. 7 
‘The Weekly Sun, issne ob Relinaary 27, 1878, published 
at New York. 

New York Herald, issues of ebrusty 2 4, “April 24 
id April 28, 1878. 

. The Weekly Witness, issue of “May 2, 1878, g, published 
at New York, 

= Newark Register, issues of May 8 and May 1, 1878, 
rae published at Newark, N. J. 














































3 The Daily Advertiser, issne of May 3, 1878, *publishel 
at Newark, N. J. 
‘Newark Evening Jowrnal, issue af May 3, 1878, pub- 
hed ut Newark, N. J. r 
New York Graphic, issues of March 15, yer '2, April 
be 18, June 8 and August 30,1878, published at New York, 
* The Operator, issues of Muyd fund! poueny ests, Wee 
hed at New York. Pe 
6 The Public, issue of Me 2, 1878 _piblihed abt 
New York. a 
" The Sunday Times, issue “Of: Apri 7, 1878, rublsed i 
~ ‘at Philadelphia, Pa. fix . 
- Pottsville Miners’ Weekly Searnal | issuo of php 12, ag 
1878, published at Pottsville, Pas. re 
* Philadelphia Inquirer, issue of Apel 20, “i878, ibs, 
‘lished at Philadelphia, Pa. 
+ 3 Philadelphia Times, issue of March 9, 1878, published ° 
bs at Philadelphia, Pa. taf 3 et, 
~ Philadelphia Weekly Times, issue eon ‘Api 7; ne 
published at Philadelphia, Pa, 
\, Illustrated Police News, issue of: May 24, 187, pube 
hed at New York. b. 
u j - Philadelphia Press, issue of March 9, 1878, published 
Fj y Philadelphia, Pa. i 
med Philadelphia Record, issues of “Mare and Mareh 
21, 1878, published at Philadelphia, 
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orgs 24 . 
: ‘ 2 ‘Philadelphia Ledger, jgsug of March 21, 1878, pub- 
| 3 _2)-* lished at Philadcljthia, Pa, + 
: . Portsmouth Daily Chronicle, issue of March 12, 1878, 
‘published at Portsmouth, N. H. 
: The State, issue of April 30, 1878, published at Rich- 
. ay “ ~~ mond, Va. 
iN SE28 Rochester Demoorat, issue of March’ 18, 1878, pub- 
“lished at Rochester, N. Y. 











published at Sun Francisco, Cal, 
| ‘ Sap -., 8t. Joseph Daily Herald, issue of May 23d, 1878, 
i ’ ~ published at St, Joseph, Mo. 
+ Washington Star, issues of April 19 and, May 7, 1878, 
TRS “published at Washington, D, C., by the Evening Star 
Publishing Company. 
; - Workshop Receipts” (Third Series), page 172, pub- 
ee co lished at London, ji the yeur 1884, by E. & F, W. Spon. 
G2 oa “ “Engineering,” Vol. 27, page 826 et seq., published 
; ieee London, April: 18, 1879, edited by W. H. Maw and J. 
Dredge. isp 
_.. “Engineering,” Vol. 27, page 202 et, seq.; published 
at London, March 7, 1879, edited by W. H. Maw and J. 
Dredge, 
- Comptes Rendus, Vol. 85, page 1082, el. seg., deposited 
by Ch, Cros, April 80, 1877, descriptive of phonographs 
~and their operation, 
+ Seientizic American, Vol. 87, page 304 et. seg,, published 
New York, November 17, 1877, by Munn & Co, 
° Soientific American, Vol. 39, pnge 118 et. seg., published 
‘at-New York, August 24, 1878, by Munn & Co, 
‘) Haslock’s Metal Turning Lundbook,” published at 

































riek ha ays »; London i in the year 1882. 

4 ere: Z «Telegraphio Journal, Vol, 7, page 58 ed. seq., published 
-,at Landon, February 1, 1879, by Hougliton & Co. 

“».: Telegraphic Journal, Vol. 7, page 151 et, seg., published 
‘London, May 1, 1879, by Houghton & Co. 

La Nature, issue of Muy 4, 1879, puge 349 ef. seg. 
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San .Francisco Chronicle, issue of March 15, 1878, 











Raymond R. Wile 
Research Library 






+ Journal of the Society of Telegraph Engineers and Elec~ 
. ticiana, Vol, 8, page 303 et. 869-4 published at London, : 7 
April 9, 1879. ss Sapte) sia 
eae “The Telephone, the Microphone, aid the Phono-  ~ 
_ graph,” by Count Du Moncel, Chapter on Plionographs, 
pages 285 to 261, etc., published at New pom 1879, by 
. Harper & Brotliera. 








. Scribner's Monthly, Vol. 15, pages 857 et. 983 and 899 ' 
_@t. seq. published at New York, April, ASTE by Scribner 
A Ree cre CO | i , 


“Popular Science Review,” Vol. 2, new series, page 
* 219 ef aeg., published at London, 1878, 

-.“ The Speaking Teleplione, Talking Phonograph and 
Other Novelties,” by George B, Prescott, Chapter 10, 
‘pages 292 to 308 et seq., published at New York, 1878, 

. “Ganot’e Elementary Treatise on Physics pages the A 
“941, 242 und 243, published at New York, in the year 4 
1883, by William Wood & Camipany. : ‘ 
-.,. “Elementary Treatise on Natural Philosophy,” by A, pe ri 
Privat Deschanel, part 3, pages 824 and 815, published at 














London, in the year 1872, by Blackie & Son, a 
i ae Vorschule der Experimentalphysik,”. pages 268 to 

266, 2¢ seq., published at Leipzig, in the yea SES, by 

Duande & Handel. 

*. - +L Arehitecte, issuc of April 27, 1878, 

Paris, France, in 1878. 

Le Monde Iilustre, issue of Aptil 6, 1878, Eputialied 

in Paris, France, in 1878. 

£ “The Universn! Engineer,” i: issue ne Junhary 17, 1379, ‘i ES 

Vol, 2, page 33 et seg., published in peels ee) ogland, 
-- edized by R. Z. Craven. at 


‘ “The World's Weekly Review of Sciences,” Vol. 47, 
pages 580 ef seq., published by ‘Abbe Moigno, Beptanbere 
Deoenber, 1878, * 
\ +. Tea Monde, iasue of Deseintier: 18 , 1878, published in 
"Pai France. Setuddns : 
- Soientifie sAaersce, issue of Jane ay 1879, | published i in 
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w} ei a tlie se of New York, — York, (See inter Div. page 
} gain fee 356). - a 
oo “Lehrbuch Dér Bhydile vid Metenrologie,” by Dr. 
x John Muller, sixth:edition in 2 vols,,(see page 229, of Vol. 
. 2), published at Braunschweig, Germany, in tho year 1868, 
+ Le Moniteur Scientifique Journal Des Sciences Pures et 
-Appliquees, 3 Series; Vol. VIL, pp. 460, “aise published at 
Paria, in.1878. 
.Aud also in other printed publications at present 
f unknown to this defendant, but which he craves leave to 
“. 9°." add hereafter as he may be advised. 





22, That for the purpose of deceiving the public the 
“respective descriptions and specifications, filed by eaid 
respective applicants in the Pateut Office of the United 
*_Buites during the pendency of the respective applications 
for tho patents in suit, were made to contain less than the 
> whole truth relative to the respective alleged iuventions, 
> and discoveries, ¢ £ 















-. 28, That in view of the stata of the art at and before 
dato of the alleged respective inventions of the said 
“respective patentee tind of which due proof will Le made 
“hy this defendant, the eaid letters patent in suit do not 
‘describe anything which is lawfully the subject-matter for 
patent under the laws of the United Btates, or which 
nvolves patentable novelty. 4 





~ 24. This defeudant, further answering, says, that by 
reason of the amendments, <lisclaimers and urguments, — 
filed- during the pendency of the respective applications ~ 
; + efor the said letters patent in suit, the said patents, and each 
OM .* “pf them, are narrowly limited, if they should be held to 
. ‘valid at all, to specific and detailed constructions of 
apparatus described and’ cluimed, and that snid letters 
‘patent, and each of them, were issued with their respective 
ill’ : as : claims as allowed, narrowly limited to the specific con- | 
+ | ° structions of apparatus and parts claimed, 
a Sgn tees 25,.That the euid Letters Patent in suit respectively, . ” 
_ ‘and claims thereof, claim more than was, or is, the inven- | 
tion of the respective patentees. ~ 
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Be ‘>... > That the said Bell and Tainter are not and never were 
~ the joint inventors of the alleged invention described and 

y _ claimed in Letters Patent, No, 341,214, and that said Sum- 
ee nev Tuinter and Charles Sumner Tainter ure not and 
Bai never were tho inventors respectively of the alleged inven- 


tions described and claimed in the said Letters Putent, 
w ; \- No, 341,288 and No. 375,579, respectively. 


pete 26. And this defendant is advised and believes, and 

if thereupon submits to this Honorable Court, that by reason 
of the foregoing fucts, severally specitied, the said Letters- 
Patent in suit, No. 341,214, No, 341,288 and No, 375,579, 
were and are null and void; and this defendant denies that 

- he has ever infringed, or intended to infringe, or does now 
infringe, or threatens or intends to infringe, upon any of the . 

“rights of the complainant, and denies that he has realized or - ; 
acquired any protits or guins whatsoever by reason of any rekiehe 
: infringements of any rights of the complainant, and denies 

“that the complainant will be subject, as ulleged, to great, 
irreparable dumage or loss, or to any damage or loss what- 
soever, if it does not obtain the’relief sought and prayed 
for in ite said Bill of Complaint, art ; 


a7. In answer to the interrogatories ropoueaaal on page 
ie 11 of the said Bill of Complaint, this defendant would say: - es 


“ One—This defendant has not made or sold any 
‘-gramophones containing any of Complainant 's said patented ett 
~ devises. ‘ are Ae 
: “ Tio0o.—This defendant has not’ ade or “wold any 
“ gramophone records containing any of complainant's said 
¥ patented features.” oP vege 





. 28, And further answering, and. not waiving any, but 
: dnsisting upon all aud singular the matters and things herein 
set forth, this defendant further says, by way of defence to 
~ ‘the said Bill of Coniplaint, that this action is an attempt, 
. under a cover of alleged infringement of certain patents 5 - 
alleged to belong to the complainant, to drive the said Ber- ~ : - 
liner Gramophone Company and its representatives out of the 4 P 

* business of maunfacturing and selling Sound Recording and. - ee * 
Reproducing Apparatus and records, which it has a perfect 5 
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“right to make, sell and use under the sundry Letters Patent 
~~." cof the United States issued to Emile Berliner and Werner 
Forth Suess; both of Washington, D. C., for sundry improvements 

«2 Felative to Sound, ding aud Reproducing, among others, 
* “. 2» to wit, No, 272,786, dated November 8, 1887, No. 382,490, 
£60 dated May 15, 1888, and No. 524,543, dated February 19, 
, =o, 1895, 

This‘ dafendant further answering auys that by virtue 
of certain agreement of license the suid Berliner Company, 
. of which he is President, has been selling to the public the 
Sound Reproducing Machine, known, commercially, as 
the Berliner Gramophone, and Berliner records therefor, 
“for the past three or four yeurs to the extint of many hun- 
dreds of thousands, aud has built up a large trade; that in 
the yeur 1898 the public ‘lus paid for said Gramophone 
apparatus amounts approximating wricuiar’ of a 
nillion of dollars. 

* That’ the said Berliner Geaneplions is a radically 
‘difterent type of apparatus and operated upon a radically 
different ‘principle from the upparatus described and 
cluimed fn the respective patents in suit, and hus always 
heen go recognized by the trade and the public ut large, 
well as by experts and professional men. 
.» And this defendant further avers that it was so recog- 
nized as long ago as 1891 by one of complainant's counsel 
in this ¢ase, who, in a written opinion given to Mr. Ber- 
liner at that time, counselled and advised him that the said 
apparatus, commercially known as the Gramophone, can 
he used in this country without infringement of any exist- 
? ing and valid patent, emphasizing the marked distinctions 
and differences between the Berliner Gramophone and the 
anparatas and method of Bell and Tainter, 

That not until suit was brought when the said large 
; trade was built up by the said Berliner Gramophone Com- 
pany, and the superiarity of the Gramophone.as a com- 
< merci] upparatus was so yeuerally and publicly recognized 

aver ral other sound recording und reproducing apparatus, 
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29 " 
ineluding the complainants, did complainants ever: make 
Jany claim to defendants that their machine or apparatus, or 
any part thereof, infringed any of the alloged inventions of 
‘the patents in suit, or any other of their inventions; and 


* thig defendant avers that the present is an unjust attempt 


_ on the part of the complainant toinjure the Berliner Com, 
pany’s legitimate trade and business, 4 

“/. 29, This defendant further answering says and avers 
that should an injunction issue, as prayed in the said Bill 


* of Complaint, the said defendants will suffer thereby great 


“+, and irreparable damage and injury); that the complainant 








has ‘already, by means of threatening, unfair and unjust 
circulars, letters and udvertisements issued and published 
by it and circulated amongst the defendant’s customers 


“and the trade and public generally, greatly injured and‘ 
‘3 damaged defendant company’s business and trade, said 
threatening communications illegally and unjustly notify- 
~=ing defendant’s customers and. the public generally 





“that defendant’s machines and apparatus are made, sold 
and used in violation of compluinant’s said patents and 
“are infringements thereof, .and~» that. all who sell 
or use the same will be held as infringers. and legally 
proceeded against by the said complainant to the greut 
‘and irreparable damuge, loss. and. injury of the 
said defendants, and the said defendant prays that the 
said complainant be enjoined and -estopped. from 
continuing the issue of such threatening and damaging - 
communications, advertisements, etc. This ~ defendant 
denies, as he has before denied, that the complainant has— 


- 


. . euffered or will suffer any damage or injury whatsoever by 


reagon of any uct or acts of this defendant in the premises. 
». All of’ which things this defendant is ready and will- 

>ing to aver, maintain and prove as this Honorable Court 

shall direct. ” Wi" 







and things hereinbefore set forth and alleged, as if the 
ame were speciully pleaded where a plea would have been 
proper, or, as, if on account thereof, he had demurred to 
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This defendant prays the benefit of all the matters : 








Raymond R. Wile 
Research Library 
















= aes — 
..* the said Bill of Complaint, or to part or parts thereof, 
+ « < where a demurrer wouldeaave been proper; without this, 


_ that any other matter or*thing in the complainant’s Bill 
: contained, material or effectual to be answered, traversed, 
vf + confessed and avoided, or donied, is true, all of which 
things this defendaut will maintain and prove as this 
+ Honorable Court shall direct, 

And humbly prays to be hence dismissed with his 
5 - reasonable costs and charges in this behalf most wrong- 
“._* fully sustained, : 

BS ee Ie 84 HORACE PETTIT, 
eat Solicitor and of Counsel for Thomas S, Parvin, 

: Defendant, 


| March 6th, 1899. 
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s feet IN THE 
RSS ” Circuit Court of the ned. “Stiles, 


Eastern District oF PENNSYLVANIA. 


October Sessions, 1898. No. 34. 





aha actly IN aves 
AMERICAN GRAPHOPHONE COMPANY, 


ben Fs ars Copland, 
nae Su. ‘ 






“BERLINER GRAMOPHONE COMPANY, THOMAS 
t 8. PARVIN, axp E. R JOHNSON, . 
ba nites ROS 


4 





\ The Answer of Eldridge R. Johnson, one of the above: 
named defendants, to the Bill of Complaint of the American 
» Graphophone Company, the above-named complainant. 

7 This respondent now and at all times hereafter saving 
and, reserving to himself any and all manner of benefitor  - 
advantage of exceptions, or otherwise, that can or may be had 
“to the many errors, uncertainties and imperfections in the said 
Bill of Complaint contained, for answer to said Bill, or 80 much 
thereof as the defendant is advised is material or necessary 
* for him to make answer unto, answering says: 

, . Whether the said complainant, the American Grapho- 
phone Company, is a corporation duly organized and existing 
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“under the laws of the State of West Virginia this defendant 
“does not know save by information contained in said Bill of 
~ Complaint, and calls upon said complainant for proof thereof. 


“1, This defendant%fenies that Chichester A, Bell and 
Sumner Tairiter were the original, first or joint inventors of 
the alleged improvements in recording and reproducing 
“speech and other sounds referred to in paragraph 1 of the 
+” Bill of Complaint, and ‘denies that the same were not known 
*-or.used by others in this country before the date of their 
alleged invention by the said Bell and Tainter, and denies 
-that they were not patented or described in any printed pub- 
lications in this or any foreign country before the invention of 
. thé said Bell and Tainter, and denies that they were not in 
ch ae use or on sale in the United States for more than two 
~ years prior to the date of the application of the said Bell and 
:Tainter for a patent therefor, and dénies that the same had 
Rot bea abandoned to the public, 


} -' 9, This defendant believes and admits that certain Let- 
ee Patent of the United States, No, 341,214, dated May 4, 
1886, were issued to the said Chichester A. Bell and Sum- 
ner Tainter for certain alleged Improvements in Recording 
and Reproduging Speech and other Sound, but clenies that 
= the said Bell”and ‘Tainter in making application therefor 
complied in all respects with the provisions and requirements 
of the laws of the United States in such case made and pro- 
~ vided ; and denies that any valid, exclusive rights were ac- 
quired: by virtue of the issue of the said Letters Patent. 


* 8) "Phis defendant denies that the said Sumner Tainter 
, was the original, first and sole inventor of the alleged improve- 
ment in Apparatus for Recording and Reproducing Sounds 
or Sonorous Vibrations, as averred in paragraph 8 -of the 
Bill of. Complaint, and denies that the suid alleged inven- 
tion was not known or used by others in this country, or 
patented or described in any printed publication in this or any 
foreign country prior to the date of the alleged invention of 
., the said Tainter, and denies that the sume was not in public 
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“use or on sale in the United States for more than two years 
-prior to the application fur Letters Patent therefor; and 
denies that the same has not been abandoned to the public. 


+. °.~ 4. This defendant believes and admits that certain Let- | 
_ ters Patent of the United States, No. 341,288, duted May 4, 
/ 1886, were issued to the said Sumner Tainter for certain 
alleged Improvement in Recording and Reproducing Sound, 
“but denies that the said Tainter in making application therefor 
fully complied with the provisions and réquirements of the 
laws of the United Statesin such cases made and provided ; 
_ and denies that any valid, exclusive rights were acquired by 
virtue of the issue of said Letters Patent, _ 










8, This defendant denies that the said-Charles Sumner 
*Tainter was the original, sole and first inventor of the alleged 
- “Improvement in Apparatus for Recording and Reproducing 

-  Bpeech and other Sound referred to in paragraph 5 of the Bill 
~ “of Complaint ; and denies that the said invention -was not 
»-known and used by others in this country, or patented or 
“vdeseribed in any printed publication in this or any foreign 7 
country before the date of the alleged invention of the said 
~»Tainter, and denies that the sante was not in public use or on F Pattee Fe 
sale in the United States for more than two years prior to the 
date of the application for the said Letters Patent; and 
denies that the same was not abandoned to the public, 












' @ This defendant believes and admits that certain Fon eh 

Letters Patent of the United States, No. 875,579, dated 

ecember 27, 1887, were issued to the said Charles Sumner 

‘ainter for certain alleged Improvements in Apparatus for 

Recording and Reproducing Speech and_other Sounds, but 

“denies that the said Charles Sumner Tuinter in making 

- application therefor fully complied with. the requirements : 

“and provisions of the laws of the United States in such ease ° . 

» “made and provided, and denies that any valid exclusive ; A ee 
- rights were acquired -by virtue of the i issue ‘of said Letters : 
. Patent, : . 
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and improvements described in the said Letters Patent No. 

841,214, No, 341,988 ,and No. 875,579, were designed “fur - 
cor are caable of conjoint use in the legal sense of the term, 
».,and denies that they are thus conjointly used by defendants. 


8, This defendant does not know and has no informa- 
tion, save by said Bill of Complaint, whether said Letters * 
+ Patent No. 341,214 were assigned by the said Bell and 
Tainter to the Volta Graphophone Company, as alleged in 
paragraph 8 of the Bill of Complaint, and calls upon the 
complainant for proof thereof, 


2 J 
"1p This defendant denies that the said alleged inventions : | 


‘i 9. ‘This defendant does not know and has no informa- 
-tion, save by said Bill of Complaint, whether said Letters 
{Patent No, 341,288, were duly assigned by the said Sumner 
_. Tainter to the said Volta Graphophone Company, and calls 
«upon the complainant for proof thereof. 7 eal Mis 


10, This defendant does not now, and has no infor- 
~*\ mation, save by said Bill of Complaint, whether said Letters 
Patent No. 375,579, were duly assigned by the said Charles 
“Sumner Tainter to the said Volta Graphoplone Company, 
and callaeupon: the complainant for proof theréof. 


F . ona 
*,11, This defendant does not know and has no informa- 3 | 
‘tion, save by said Bill of Complaint, whether said Le'ters 
“Patent No. 841,214, No. 341,288 and No. 375,579, or any 
of them, were duly assigned unto the complainant, the 
American Graphophone Company, by the said Volta Grapho- 
as Company, and calls upon the complainant proof . 
» thereof, 
~ 12,-"Phis defendant denies that he has ever " made, sold } 
- Yor used, directly or indirectly, any constructions or devices ae | 
-. which infringe any of the claims of any of the said Letters } 
* Patent hereinbefore referred to; and denies that the com- 
plainant is now, or ever was, the sole and exclusive owner of 
“any rights acquired under or by virtue of the said Letters © } 
** Patent, or otherwise, which, this defendant has infringed, | 
i 
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“0.118, This defendant denies that. the complainant has 

expended large sums of money in practicing and introducing 
. to. the public any invention or improvement which this 

defendant has made, solil or used, directly or indirectly; and 
“denies that there has been any public acquiescence that Bell 
and Tainter were the first oviginal inventors of the devices 
~ and constructions which the complainants by the said Bill of 
Complaint claim broadly were the inventions of the said Bell 
“nnd Tainter, and denies that the said patents are goo and 
+ ‘valid patents ; and this defendant denies that the public have 
aoe acknowledged these claims of the comylainant to the exclu+ 
j *. ~give-right to the said alleged inventions -under tlie said 


P patents; and this defendant denies that he has done or per- 
j farmed any acts, directly or indirectly, which have infringed 
a ‘or interfered with any rights of the complainant inthe 
a *, premises, 2 ee ee 












14, This defendant is informed and “believes ‘that the 
said complainant did file a Bill of Complaint in the United 
States Circuit Court for the Southern District of New York,” 
to enjoin the manufacture, use ‘and sale of a machine known * 
as the “ Metaphone,” and that the Court, in # decision by 
Judge Surpman (87 Fed. Rep, 878), held that tho said 
“ Metaphone,” as an organized whole, infringed claims 19 to 
24 of Letters Patent No. 341,214; but-this defendant avers 
that the said “ Metaplone” embodies. a construction and, 
“combination relative to the said claims which is absolutely 
and totally dissimilar from the construction und operation of 
‘any machine or device which this defendant has made, used 
or sold, directly or indirectiy, and he is informed and believes 
that the decision of Judge Su1pman relative to the said 

Metaphone” has no application whatsoever to any device 
that this defendant has ever made, used or suld; and this 
defendant is informed anid believes that the construction given 

by Judge Sutpaan to the said cluims would positively pre- 
~ clude their application to any device or combination of purts 
"which this defendant may have at any time made, sold or 
used “ew " 


“1b, "This ‘defendant denies that he, the said E. R, John 
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or eis of apparatus, adapted or intended tobe used for 
g and, reproducing speech or other sounds substan- 

tially ere mac and claimed in said Letters Patent, No. 

841,214, No, 341,288 or No, 375,579; and denies that any 

_ other party, or parties, have concerted or acted with him in 

‘any infringement of, or attempt to infringe, the said Letters 

Patent, as alleged in the said Bill of Complaint ; and denies 

that he has sold, or delivered to the said Berliner Gramo- 

phone Company, or to Thomas 8, Parvin, or either of them, | 


eh es Se ESO 3 “2 
son, has’ made, or caused to be made, sold or used apparatus, ; 


at any time any devices such as described and claimed in any of 
» the'said Letters Patent, or any parts of such devices for any 
purpose whatsoever. This defendant denies that he has sold 
or delivered to the said Berliner Company, or to Thomas S. 
Parvin, or to any other parties; patt or parts of devices with 
- the. purpose or intent that the same should be assembled in a 
* complete device such as described or claimed in any of the 
_ said Letters Patent in suit; and this defendant denies that he 
© hue i in any manher fuftinged any of the said Letters Patent, 
-. or hnadone any acts whateoever with the intent to injure 
he complajnant, or to deprive it of any just profits to 
<Awhiclit might be entitled, from ar arising out of the said 
© Patents it, or any of them, 
This defendant denies that he has conspired or concerted 
with any party or parties in any infringement of, or in any 
attempt to infringe, directly or indi ectly, any of the rights 
- of this complainant under or by virtue of the said letters 
~ patent in suit, or any of them ; and denies that he has tlreat- 
ened individually, or in concert with others, directly or indi- i 
rectly to su infringe uny of the rights of this complainant in 
© the premises ; und denies that the compluinant, by any acts 
of this defenlant, or any acts of these defendants, has suffered 
1 “any irreparable loss or injury, or any loss or injury whatso-~ 
> ever; and denies that this complainant has by any unlawful act am | 
of this defendant, or any of these defendants, been deprived ij 
* of any gains or profits whatsoever ; and this defendant denies j 
S that he, or any of the said defendants, have ever received or 
*: derived, or are receiving or. deriving any gains or profits = | 
whatsoever by reuson of any infringement of the rights of the 
* complainant in the premises, or otherwise. 
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16. This defendant denies that he has by any acts what-* 
_-soever encouraged or induced others to infringe | the said Let- 
tera Patent in suit, or any of them. J 


“17, This defendant denies that he was duly notified by 
complainant of the alleged infringement complained of in 
said Bill of Complaint, and denies that he refused to desist 
- from any. infringement of any rights ‘of the complainant i in 
the premises. ae 
This defendant avers that the cule has wholly 
* failed to comply with the requirements of Section 4909 of the 
Revised Statutes of the United States, in that it has wholly 
. failed to give public notice of the fact of the issue of the said 
respective Letters Patent, or of the number or date of the same 
of any claim it had, or pretended to have had, or to have, to 
« the exclusive use of the said respective alleged inventions by 
* virtue of the said respective Letters Patent in suit, or other- 
ise, by marking, stamping, or otherwise affixing notice to 
said respective alleged patented improvements, in suit as made, 
sold or used by the complainant; but that. it has failed to 
ark the said alleged patented improvements as required by 
said Section of the Revised Statutes, 
This defendant, further answering, and nok waivingany, 
:. bat insisting upon all and singular the matters herein set 
: forth, further says by way of defense to the said Bill of 
Complaint, upon information and belief, that the said Letters 
atent in suit, and each of them, are null and void, for the 
reasons as follows, to wit; 


. 18, That the said Chichester A, Bell Gal anicae Trainer, 
the alleged joint inventors of the alleged .Tmprovements in 
Recording and Reproducing Speech and other Sounds, 
Mescribed and claimed in said Leiters Patent No. 841,214, 
swere'not the true, vriginal or first’ inventors or discoverers, 
or joint inventors or discoverers, of the said alleged Improve- 
“ment described in the said Letters Patent, nor of any material 
-*or substantial part thereof, but that the thing patented in the 
“said ‘Letters Patent No. 841,214 was prior to the alleged 

invention or discovery of the said Bell and Tainter known to 
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<-and used by the hereinafter mentioned persons at the here- 
~‘jnafter mentioned places, respectively. 
: That the sajd, Sumner Tainter, the wig inventor of 
~ the Apparaiuss for Recording and Reproducing Sounds, 

_‘-described and claimed in Letters Patent No. 341,288, was 
, not the true, original or first inventor or discoverer of the 
said alleged improvement described and claimed in said Let- 
tera Patent, nor of any material or substantial part thereof, 
but that the thing patented in the said Letters Patent No. 
$41,288 was prior to the alleged invention or discovery of 
the said Tainter, known to and used by the hereinafter 
“ mnentioned persons at the ‘hereinafter mentioned places, respec- 
tively, 
“-, That the said Charles Sumner Tainter, the alleged 
“inventor of the Apparatus for Recording and Reproducing 
- Speech and other Sounds, described and claimed in the said 
«+ Letters Patent, No. 375,579, was not the true, original or first 
inventor, or discoverer, of the said alleged Improvement 
“described and claimed in'said Letters Patent, nor of any 
material or substantial part thereof, but thatthe thing patented 
in the said Letters Patent, No. 375,579, was prior to the 
“all invention or discovery of the ‘said Charles Sumner 

‘Painter known to and used by the hereinafter mentioned 
ns _ persous at the hereinafter mentioned places, respectively, 
: ‘to wit: 
<"_. Thomas A. Edison, of Llewellyn Park, New Jersey, at 
‘Menlo Park, New Jersey, and elsewhere, 

‘Emile Berliner, of Washington, D. C., at Washington, 
D. C., and elsewhere, 

» John F, Ott, of Orange, New Jersey, at Menlo Park, 
Orange, New Jersey, and clsewhere. 
«Edward H. Johnson, of Greenwich, Connecticut, at 
Menlo Park, New Jersey, New York, New York, and 
Isewhere. ‘ 

Charles Batchelor, of New York, New York, at Menlo 


‘+ John Kruesi, Schenectady, New York, at Menlo Park, 
New Jersey, New York,i‘New York, and elsewhere. 





Park, New Jersey, New York, New York, and: elsewhere,. ; 
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Jumes U. McKenzie, of Brooklyn, New York, at Menlo 
“Park, New Jersey, New York, New York, and elsewhere. 
George HI. Harrington, of Wichita, Kansus, at Wichita, 
Kansas, and elsewhere. 


















Connecticut, Jamaica, Brooklyn, and New York, New York, 
" ‘and elsewhere. . 

RR Eugene Pastre, of Brooklyn, New York, at Rance 
* Connecticut, at Jamaica, Brooklyn, and New York, New 
“York, and elsewhere. 

*, Walter D. Davis, of Brooklyn, New York, at Ansonia, 


sand elsewhere. 
Isaac W. Heysinger, of Philadelphia; SDanusyiviniat ‘at 
_ Philadelphia, Pennsylvania, aud elsewhere, 


© Connecticut, and eloewhere, 
Clarence J. Blake, of Bonston, Massaaitionis at ous: 
‘ton, Massachusetts, Washington, D; C., and elsewhere. 

_ Clarence E. Gifford, of Jamestown, New York, at James 
town, New York, Chicago, Illinois, Lewiston, Pennsylvania, 
and elsewhere. 


‘ork, New York, Menlo Park, New Jersey, and elsewhere. 
Theodore W. Searing, of South Norwalk, Connecticut, 
at New York, New York, and elsewhere, 
-C. H. Field, of Providence, Rhode Island, at Provi-* 
dence, Rhode Island, and elsewhere, _ : 
_ O.HL Bogardus, of Syracuse, ee York, at Syracuse, 
“New York, and elsewhere. 
Theodore Cooper, Crompton Mills, ‘Warwick, Rhode 
: Island, at Crompton Mille, Warwick, aud Brovidence, Rhode 
“Island, and elsewhere. 
>. R. Kennedy, of Mt, Carmel, Gsaneciont; at Mt. Car- 
mel, Connecticut, and elsewhere, 


_ Ohio, and elsewhere, i 90 





Frank Lambert, of Brooklyn, New- York, at Ansonia, - 


“Connecticut, Jamaica, Brooklyn, and New works New York, . 


Ansonia Clock Co., of Ansonia, Connecticut, at Ansonia, a 


Sigmund Bergmann, of New York, New York, at New . 


Ralph 8. Mershom, of Zanesville, Ohio, at anew 
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‘2; Hillnian, of Newtown, New Jersey, at Newtown, 
ee Jersey, and elsewhere. 
_» 1°Frederick 4. Miles, of Philadelphia, Pennsylvania, at 
~Philadélphia, Péhnsylvyania, and elsewhere, 
-. «+ James M. Connor, of Brooklyn, New York, at Brook- 
lyn, New York, and elsewhere. q 
A George R. Babbitt, of Providence, Rhode Island, ut 
- Providencé, Rhode Island, and elsewhere. 
John C. Guerrant, of Danville, Virginia, at Danville, g 
Virginia, and elsewhere. | 
Robert B. Atchison, of Boston, Massachusetts, at Boston, ; | 
Massachusetts, and elsewhere. 
Loring Pickering, of San Francisco, California, at San 
Francisco, California, and elsewhere. 
ak A, Wilford Hall, of New York, New York, at New 
, York, New York, and elsewhere. : 
‘ 'Thomas L. Lagers, of Philadelphia, Pennsylvania, at we 
_ Philadelphia, Pennsylvania, and elsewhere. 
* =. Milton Brailley, of Springfield, Massachusetts, at Spring- 
field, Massachusetts, aod elsewhere. 
. - "Robert N. Lockwood, of New -York, at New York, 
- New York, and elsewhere. 
ms William A. Leggo, of New York, New York, at New ~ 
“York, New York, and elsewhere. 2 
vil A, 8 Nichols, of New Haven, Connecticut, at New 
“Haven, Connecticut, and elsewhere. 
J, Harris Rogers, of Washington, D. C.,at Washington, ~ 
D. C,, and elsewhere, 
) James Webb Rogers, of New York, New York, at New 
“York, New York, and elsewhere, 
‘2+... Christopher C. Reynolds, of Prescott, Arizona, at Pres- 
cott, Arizona, and eleewhere. 
Toho Absterdam, of New York, New York, al New 
York, and elsewhere, } 
Rufus Anderson, of New York, New York, at New \ 
°° York, New York, Danville, Pa., and elsewhere. 


’ 
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. Seth E, Beedy, of Farmington, Mains, at Farmington 
Maine, and elsewhere. 
John J. Linscott, of Farmington, Msi at Farming- 
~+ton, Maine, and elsewhere. 
- Collett Leventhorpe, of Rutherfordton, North Carolina, , 
. vat Rutherfordton, North Carolina, and elsewhere. 
_ Samuel H. Bartlett, of New York, New York, at New 
York, New York, and elsewhere. : a 
Also to others, whose names and residences ina “aoe 
. of | prior knowledge and use are at present unknown to this 
‘defendant, but which he craves eats to hereafter add as he 
may be advised. 2 z ey got 


19, ‘That the things patented in the said Letters Patent’ 
». No, 341,214, and in No. 841,288 and in No. 875,579, were in 
¢ public use and on sale in the United States for more than two 
+ years prior to the respective dates of the respective applica- 
tions for said Letters Patent in suit, and that such use and 
. sale was had by the foregoing named penne at the foregoing 
pamed places, respectively. rae faa 





LES TT 














20. That the thing eed in dl @ gaid Letters: Patent, . rg 
No, 341,214, had prior to the alleged invention or discovery ~ 
’ thereof’ of said Bell and Tainter been patented and described 
=~ in the hereinafter mentioned Letters Patent of the United , 
**- States and foreign countries. ' : Se a” 
i That the thing patented in the said Letters Patent, No. + 
* 841,288, had prior to the alleged invention or discovery of 
said Sumner Tainter been patented and described in the here- 
* inafter mentioned Letters Patent of, ibe United States and 


foreign countries. _ =, “4 


21, That the thing patented in the said Letters Patent 
No, 875,579, had prior to the alleged invention or discovery 
“of the said Charles Sumner Tainter been patented and 
described in the hereinafter mentioned Letters Patent of the 
United States and foreign countries : wide 5 3 
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. Number, 
“17,146 
82,959 


56,141 
79,521 
98,619 
115,984 


153,212 
174,715 
\°183,920 
191,464 
200,521 
5 201,760 
ee 218,554 

“* 219,939 
222,299 
225,457 
*y - 927,679 
~ 981,065 
<< 7 982,978 
“> 988,929 
966,746 


52,292 | 


111,859- 
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Date. 

April 28, 1857 
July 30, 1861 
Janyary, 30, 1866 
July 3, 1866 
December 24, 1867 
August 10, 1869 
June 18, 1871 
February 14, 1871 
July 21, 1874 
March 14, 1876 
October 31, 1876 
May 29, 187° 
Febritary 10; 1878 
March 26, 1878 
March 25, 1879. 
September 23, 1879 
December 2, 1879 
March 16, 1880 
cMay 18, 1880 
August 10, 1880 
October, 5, 1880 
March 15, 1881 * 
October 31, 1832 
February 6, 1883 
May 8, 1883 

June 12, 1883 
August 21, 1883 
October 23, 1883 
March 18, 1884 
April 8, 1884 
May 6, 1884 
September 16, 1884 
May 4, 1886 

May 4, 1886 
November 8, 1887 
January 9, 1855 


Patentee. 
Charles H, Field, 
O. H, Bogardus, 
T. Kennedy, 
Theodore Cooper. 
Ralph S, Mershom. 
L, Hillman. 

James M. Connor, 
Frederick B. Miles. 
George R. Babbitt. 
Robert R. Atchison. 
John C, Guerrant, 
Loring Pickering. 
Thomas A. Edison. 
Thomas A. Edison. 


. Thomas A. Edison. 


A. Wilford Hall. 
Thomas L. Luders. 
Milton Bradley. 

_ Thomas A. Edison. 
Robert M, Lockwood, et al. 
John W. Kenyon. 
William A. Leggo. 

Seth E. Beedy. 
A. S. Nichols. 
J. Harris Rogers. 


_ James H. M. Waldorp. 


. James W. Rogers. 
Christopher C, Reynolds, 
John Absterdam. 

Rufus Anderson, 

Albert Schmid. 

George M. Guerraut, et al. 
A.G, andC, A. Bell. 
Sumner Tuinter. 

Emile Berliner. 

W. J. Casselman. 
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-\- Letters Patent of Great Britain, as follows: ee 
Name. Number, . Date, 
od “-. © William Mann ‘)<-1912 "| 1857 
il ‘Aime L, E. Briettmayer 824. 1860 
sy) > Henry B. Greenwood “$25. 1870 
* . Lhomas A. Edison : , 2909 1877 
‘Thomas A. Edison 1644 1878 
uy as Herbert J. Haddon 291 1882 
“.*.- Letters Patent of France, as follows : 
““ Thomas A. Edison 121,687 February 19, 1878 By 
* .. Patent of Addition thereto February 19, 1878 
Thomas A. Edison 129,974 September 16, 1878 . 
¥ Charles Cros 124,213 July 27, 1878 
: Putent of Addition thereto October 8, 1878 |. 
Antonio Vicini 128,215 March 17, 1879 
Charles Weyher 135,688" -. May 20,1880 
Patent of Addition thereto March 23, 1880, 
" .° Patent of Addition thereto ~ July-11, 1880 
be ~ Patent of Addition thereto * September 20, 1883 
‘> Paul Goloubitzky _ 145,584 . ~ December 7, 1881 
nae Patent of Addition thereto ~March 15, 1882 
"© Patent of Addition theretg September 26, 1842 . o 
‘ie .* Patent of Addition thereto “September 20, 1883, " 
Morel 146,670 - March 17, 1882 , F 
~ “Morel : 146,678 © March 17,1882 ~ . fs 
Claude A, Terrier 156,749 | November 8, 1883 ; 
; Letters Patent of Germany as follows: r 
“SL Thomas A. Edison 12,631. . July 12, 1878 
» Kleist & Company 11,053 - January 24, 1879 
bi Thomas A, Edison 14,308 August 18, 1881 
Thomas A. Edison -:12,681 April 27, 1881 
Letters Patent.of Canada as follows: E 
~ Thomss A. Edison 8028 October 17, 1877 
; oa -- 21 Issued Oct. 20, 1877 


72 Phomas A, Edison. ¢ 9282 “October 19, 1878. 
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Also the following Letters Patent granted to Thomas A. 
~ Edison in the countries named, to wit : 
Belgium, No. 43,984, dated January 31, 1878, and No, 
45,395, dated June 29, 1878, 
Italy, No, 422, dated February 8, 1878, and No. — 
dated July 4, 1878. - . 
Austria, dated January 1, 1879, and dated January 8, 
1 1879, 
Spain, dated May 6, 1878. 
- Russia, No, 1161, dated February 15/27, 1882. 
- Norway, dated October 8, 1878. 
«." Sweden, dated March 29, 1879. 
Denmark, No. 1345, dated October 31, 1878, 
‘ .\ "India, deposited March 20, 1879. 
- New Sorith Wales, dated September 16, 1878. 
+ < Victoria, dated August 13, 1878, aud No. 2549, dated 
"August 15, 1878. 
“<+ That the thing patented in the said several Letters 
Patent in suit, No. 341,214, No. 341,288 and No. 375,579, 
|= and all material and substantintial parts thereof had prior to 
-°_ the date of the alleged invention and discovery of the said 
Bell and Tainter been fully “and accurately described and 
rt published in the following printed publications, to wit : 


_ >» Chemical News and Journal of Physical Science, Vol. 37, 
' © page 99, et aeq,, published at London, March 8, 1878, by 
William Crookes. . 
. .+Chambers’ Journal, Vol. 55, page 126, et seq., published 
at London and Edinburg, February 23, 1878, by W. and R. 
Chambers, , 
* <1 Chambers’ Journal, Vol. 55, page 206, et seq., published 
_ , at London and Edinburg, March 80, 1878, by W. and R. 
. Chambers, 


Chambers’ Journal, Vol. 55 page 256, et 8eq., published . 


at London and Edinburg, April 20th, 1878, by W. and R. 
“\ Chambers. 
Engineering, Vol. 25, page 187 et seq., published at Lon- 
don March 8, 1878, edited by W. H. Maw and J. Dredge. 





== - ss 





Raymond R, Wile 
Research Library 





iB Soest: 


ie The Bayi, Vol. 46, page 84 a 892, published at Lon- 

‘don, Aug. 2, 1878, by George Leopold Riche. 

The Bagineer, Vol. 56, page 283° et aeg., published at 
“London, October 19, 1883, by George Leopold Riche. 

* The Gentlemen’s Magazine, Vol. 20, New Series, page 

688 ef seq., published at Toning, June, 1878, by Chatto and 

Winilus. 

“t-; Harper's New Monthly Magazine, Vol..57, page 312 

et eg., published ‘at New York, July, 1878, by Harper & 

Brothers. 

Harper’s New Monthly Magazine, Vol. 57, page 470 
et aeq., published at New York, August, 1878, by Harper & 

’ Brothers, 

‘ Harper’s New Monthly Hogoxine, Vol. 57, page 632 
et aeg., published at New York, September 1878, by Harper 
& Brothers. . 

‘<. Harper's Weekly, Vol. 22, page 249 el 84. published at 

“New York, March 30, 1878, by Harper & Brothers. P 

-.«. Iron, Vol. 2, page 301 et seq., .publislied at London, 

“March 9, 1878, by Iron offices.  ¢ he 

Iron Age, page 27 ét seq., of issue of June 27, 1878, 
published at New York by David Williams, 

Tron Age, page 24 ef seg., of issue of March 28, 1878, 
published at New York by David Williams, 

Tron Age, page 5 et aeg., of issue of May 23, 1878, ae 
lished at New York by Davids Williams, 

Tron Age, page 8 ef seq, of August 22, 1878, published 
pat New York by David Williams, 

Journal of the Society of Telegraph’ Engineers and 

“* Electricians, Vol. 7, page 68 et seg., published at London, 

February 27, 1878, by E. and F. W. Spon. 

Journal of the Franklin Institute, Vol. 75, page 266 
~ ef seq., published at Philadelphia, April, 1878, by the 
Franklin Iustitute, 

Journal of the Franklin Institute, Val. 75, page 348 et ° 
“« -gey., published at Philadelphia, May, 1878, by the Franklin 
* Institute. : e 
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16 
Preeens ~~» Journal of the Franklin Inatitute, Vol. 84, page 49 et 
aeq., published at Philadelphia, July, 1882, by the Franklin 


~< Institute. ¢ 
: p_ Journattof the Society of: Arts, Vol. 26, page 109 ef seg., 
: pines at London, January 11, 1878, by George Bell & 
~ ns, 


5 Journat of the Society of Arts, Vol. 26, page 241 et seq., 
fh pabiatert in London, February 15, 1878, by George Bell & 
ns, 


. Journal of the Society of Arts, Vol. 26, page 543 ef 8eq., 
~ '.“ppblished at London, May 10, 1878, by George Bell & Sons. 
eon HE Knight’s New Mechanical Dictionary,” page 671 et 
|." $eq., published at Boston in the year 1884, by Houghton, 

“Mifflin & Co. ; ; 

A Manufacturer and Builder, Vol. 10, page 84 et seq., 
published in New York, Apri], 1878, by H. N, Black. 

oy Manufacturer and Builder, Vol. 11, page 95 et seq., pub- 
» ‘lished at New York, April, 1879, by H. N. Black. 

+s, Mechanics, Vol. 5, page 319 et seq., published at New 








<+ York, April 26, 1884. 
; Nature, Vol. 17, page 90 et seq., published at London 
and.New York, November 29, 1877, by Maemillan & Co. 
“ty: Natiere, Vol. 17, page 190 et seq., published at London 
“and New York, January 8, 1878, by Macmillan & Co. 
«Nature, Vol. 17, page 291 et seq., published at London 
<> and New York, February 7, 1878, by Macmillan & Co. 
‘ppt Nature, Vol. 17, page 415 et seq. published at London 
and New York, March 21, 1878, by Maemillan & Co. 
“4 4, e.Nature, Vol. 17, page 384 et seg., published at London, 
~. qnd New York, March 17, 1878, by Macmillan & Co. 
swicn Nature, Vol. 17, page 423 et seq., published at London 
‘and New York, March 28, 1878, by Macmillan & Co. 
“ov. Nature, Vol. 17, page 471 ét seq., published at London 
» and New York, April 11, 1878, by Macmillan & Co. 
2 (+:Nature, Vol. 18, pages 38 and 89 ef seq., published at 
London and New York, May 9, 1878, by Macmillan & Co. 
. -¢ Nature, Vol. 18, pages 93 and 101 et seq., published at 
London and New York, May 23, 1878, by Macmillan & Co, 
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Nature, Vol. 18, page 117 et seq., published at London 
and New York, May 80, 1878, by Macmillan & Co. ' 
: Nature, Vol. 18, page 168 at seg., published at London 
‘aud New York, June 18, 1878, by Maomillan & Co. 
Nature, Vol. 18, page 240 et seq., published at London 
~ and New York, June 27, 1878, by Macmillan & Co. 
Nature, Vol. 18, page 249 ef seq., published at London 
and New York, July 4, 1878, by Macmillan & Co. 
t Nature, Vol. 18, page 320, et seq., published at London + 
and New York, July 18, 1878, by Macmillan & Co. 
* Nature, Vol. 18, 340 et seg., published at London ‘and 
.- New York, July 25, 1878, by Macmillan & Co., and Vol. 18, 
* page 349, August 8, 1878. 
Nature, Vol. 18, page 454 et seg., published at Londoxt 
-and New York, August 22, 1878, by Macmillan & Co. 
5 Nature, Vol. 19, page 122 et seq., published at London 
and New York, December 12, 1878, by Macmillan & Co. 
“Nature, Vol. 19, page 874 et seq., published at London 
and New York, February 25, 1879, by Macmillan & Co. 
. Nature, Vol. 23, page 378 et seg,, published at London 
and New York, February 17, 1878, by Macmillan & Co. 
_ Nature, Vol. 23, page 441 et aeq., published at London 
and New York, March 10, 1881, by Macmillan & Co, . 
Nature, Vol. 29, page 460, et.aeq., published at London 
_and New York, March 13, 1884, by Macmillan & Co. 
she New York Times, published at New York Gity, 
issue of March 24, 1878. 
“.. The New York Times, published at New York ‘City, 
issue of April 20, 1878. 
: The New York Times, published at New ork City, issue 
‘of. April 21, 1878. 
°) The New York Times, published at New York Gime issue 
*< of June 9, 1878. 
se The New York Times, published at New ‘York City, i issue 
oS of February 1,1880. 
* The New York Tribune, published at ‘New York City, 
of issue of December 26, Neale 
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yee ‘Scientific American, Vol. 37, page 376, published at 
: New York, December 18, 1877, by Munn & Co. 
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“A. The New York Tribune, published at New York City, 





issue mg ed 18, 1878. 
he NewYork Tribune, published at New York City, 
inal ‘of Marelf 21, 1878, 
The New York Tribune, published at New York City, 
issue of March 25, 1878. 
': The New York Tribune, Vales at New York City, 
issue of April 6, 1878. 
‘<tThe New York Tribune, published at New York City,’ 
‘issue of April 20, 1878. 
1 North American Review, Vol. 126, page 527, et seq., pub- 
dlished at New York, May-June, 1878, by D. Appleton & Co. 
Popular Science Monthly, Vol. 12, pages 719 et seq. and 
"748 et seq., published at New York, April, 1878, by D. 
Avplyton & Co, 
© ° Quarterly Journal of Science, Vol. 8, New Series (Vol. 
15, Old Series), page 245 et. seg., “ published at London, 1878, 
at offices of the Quarterly Journal of Science. 


» Scientific American, Vol, 37, page 384 et. seq., published 


© at ew York, December 12, 1877, by Munn & Co, 


Scientific American, Vol. 88, page 3 et. seq., published 


as at New York, January 5, 1878, by Munn & Co. 


>» Scientific “American, Vol. 38, page 86 ef. seq., published 


it New York, February 3, 1878, by Munn & Co. 


Scientific American, Vol. 38, page 884 et. seg., published 
a New York, June 23, 1878, by Munn & Co, 

« Scientific American, Vol, 38, page 408 et. seq., published 
tt Now York, June 29, 1878, by Muun & Co, 
"Scientific American, Vol. 40, page 356 et seg,, published 





“gt New York, June 7, 1878, by Munn & Co. 
a? Beientific American, Vol. 39, page 6 et seq., published 


at Now York, July 6, 1878, by Munn & Co, 
* Scientific American, Vol. 39, page 17 et seq., published 
at New York, July 18, 1878, by Munn & Co. 


- ~Seientific American Supplement, page 1828, ist wale” 
- Tished at New York, March 16, 1878, by Munn & Co. 
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.4. Scientific American Supplement, page 1898, et seq., pub- 
lished at New York, April 18, 1878, by Munn & Co. , 
Scientific American Supplement, page 1904, et. aeq., pub- 
‘ished at New Y ork, April 20, 1878, by Munn & Co. 
vin. Scientific Astierioan Supplement, page 1973 et. seq., pub- + 
‘lighed at New York, May 18, 1878, by Munn & Co, 
: Soientific American Supplement, puge 2187, et. seq., pub= 
lished at New York, August 24, 1878, by Munn & Co, 
Scientifis American Supplement, page 3454 et seq., pub- 
lished at New York, February 28, 1880, by Munn & Co, 
Scientific American Supplement, page 2118 et seq., pub- 
lished at New York, July 20, 1878, by Munn & Co. : 
The Telegraphic Journal and Electrical Review, Vol. 6, 
~ page 6 et seq., published at London, sanuary 1, 1878, by 
“Houghton & Company. , 
_ . Lhe Telegraphic Journal and Electrical Review, Vol, 6, 
page 182 ef seq., published at London, May 1, + 18 i 
; Houghton & Company. 
‘ ‘The Telegraphic Journal and ‘Bleetrical "Review, Vol, 6. 
= PAE 250 et seq., published at London suns 15, ete, iby 
Houghton & Company, 
The Telegraphic Journal.and "Hleatrical “Review, Vol, 6, 
“page 58 et seg., published at London, Heprunry 1, 1878, by ss 
* Houghton & Company. 
The Telegraphic Journal and Eleotricat Revieo, Vol. 6, 
~ page 142 ef seq., published at London, April 1, 1878, by 
Houghton & Company. 

The Telegraphic Journal and’ Electrical Review, Vol, 6, 
“page 2765 et seq., published at London, July 1, 1878, by 
Houghton & Company. > rd 
The Telegraphic Journal and Electrical Review, Vol. 6, 
page 817 et eeg., published ut London, August 1, 1878, » by 
Honghton & Company, 

The Telegraphic Journal and Electrical Review, Vol. 6, 

page 385 ef seq., published at London, Beptom er 15, 1878, 
“hy ‘Hoaghtcn & Company. - 
> The Telegraphic Journal and._Eleotrioal as Vol. a 
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pnge 53 et aeg., published at London, February 1, 1879, by- 
* Houghton & Company, 
jn The Telegraphic Journal and Electrical Review, Vol. 7, 
— ‘page 238 ef 34y., published at London, July 15, 1878, by 
Houghton & Oo. 
Western Review, Vol. 1, page 681 et seq., published at 
“Kansas City, Mo., January, 1878. 
Western Review, Vol. 2, page 256 et seg., published at 
Kanaas City, Mo., July, 1878. 
.. Annual Report of Science and Industry, Vol. 7, page 
399, et seq., published at New York, 1877. 
The American Inventor, Vol. 1, page 42 et seg., pub- 
lished at Cincinnati, Ohio, March, 1878. 
- The American Inventor, Vol. 1, page 112 ct seg., pub- 
- lighed at Cincinnati, Ohio, July 1878. 
4 Boston Journal of Chemistry and Popular Science Review, 
»~ Vol,.12, page 122 809.4 published at Boston, Muss., May, 
+1878, or 


. : . Boston Journal of Chemistry and Popular Science Review, 









































: Vol. 16, page 76 et seq., published at Boston, Mass., July, : 
551882, ‘ Ue 
English Mechanic and World of Science, Vol. 26, page 
+, 285 et seq., published at London, November 30, 1877, by 
Walter Sully. rr 
English Mechanic and World of Science, Vol. 26, page 
409 et seq., published at London, January 4, 1878, by 
Walter Sully. 
<iEnglish Mechanic and World of Science, Vol. 26, page 
| 427 et seq., published at London, January 11, 1878, by 
: Walter Sully. | 
Exglish Mechanic and World of Science, Vol. 27, page 
80-2 3¢g., published at London, March 22,1878, by Walter 
,. Bully. | 
at English Mechanic and World of Science,” Vol. 27, 
page 559 et seq., published at London, Beptenilee 6, 1878, “ae é 
- by. Walter Sully. ; 
=e raat Mechanic and World of Science,” Vol. 29, 
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* page 155 et seq,, published at London, Apel 25, 1819, by 
Ha Waller Sully, 

- Industrial News, Vol. 3, page 28 et’ $€q.y published at 
Sen York, February, 1882, by the Inyentors’ Institute. 

“ Minutes of Proceedings of the: Institution of Civil 


1878, by the Institution of Civil Engineers, 
“4 Scientific and Literary Review and Journal ‘of «the 
Inventors’ Institute, Vol 13, page 85. et.aeg., published at 
«London, June, 1878. rar Fi 
~ (it. Science News, Vol. I, page 202, et. seg., published at 
Salem, Mass., May 1, 1879. 
<1, “Transactions of the. Royal Society ‘of Edinbarg,” 
“- published at Edinburg, July 19, 1878. . w 
. ©The Year Book of Facts in Science and the Arts,” 
pages,86 and 88, published at London, 1878. 
Appleton’s Cyclopzdia of Applied Mechanics,” page 
. 531 ef seg., published at New York; Rle py, D. Appleton 
& Co.. 
. The Advertiser, issue ot. May: 9, 1878; published at 
‘ Paris, France. JageBg 





lished at Boston, Mass, . 
Boston Courier, issue of cay 2, 1878; pool at 
Boston, Mass. SAMs 


». Boston, Mass. 
: Baltimore Daily News, issue of ‘April 29, 1878, pub- 
lished at Baltimore, Md. 2 


at Baltimore, Md. Prsetag 2 

Boston Sunday Herald, issue of “April uy, 1878, | pub- 
Tished at Boston, Mass. 

The Clipper, isaue of February 28, 1880, published at 
-New York. 





May 6, 5, 1878, published at Cincinnati, Ohio, 
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* Engineers,” Vol. 53, page 329 et seq.; published at London 


. Daily Evening Traveler, issue 0 of May 23, 1878, ab: : 
“'- Boston Herald, issue se June i 1878, _weblished at 


Baltimore American, issue of May 21, 1878, published > 


. Cincinnati Commercial, i issue of March 11, April 1, and 
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Subs wee, Meee eget ‘Evening Journal, issue of May 9, 1878, published at 
5 ‘Chicago, I 
ss ts heakes '.. Cape Ann Adcertiser, issue of May 24, 1878, uuiitied 
ates ts “os ie Cape Aminy Muss. 
Dayfin Democrat, issues of April 23 and May 11, 1878, 
i aA published at Dayton, Ohio, 
ee * : Daily News, issue of April 10, 1878, published at 
ms _, Lendon, 
4 -. London Daily Telegraph, issues of April 20 and May 
* 22, 1878, published at London. ‘ 
* London Timea, issues of January 17 and April 20, 
1878, published at London. 
oles pr . .° London’ Morning Post, issue of April 20, 1878, pub- 
SS Se. + 8 =" Jighed at London. 
oa . Bvening Transcript, issue of May 28, 1878, published 
at Boston, Mass. 24 we 
Boston Daily Globe, i iseue of May 24, 1878, published 
at ‘ostomy Mass. . 
Boston Journal, issues we May 23, 25, and 80, 1878, = 
~~ published: at Boston, Mass. 
- * Boston Post, issue of May 24, 1878, published at , 
** Boston, Mass. 
Boston Daily disci issue of May 24, 1878, pub- 
lished at Boston, Mass. . - 
>. Frank Leslie's, issue of April 20, 1878, published at - 
New York. 
*-* London Weekly Graphic, issue of March 16, 1878, 































$ Lancaster. Intelligencer, issue of February 25, 1878, pub- 
ished at-Lancaster, Pa. j 


New York Mail, issue of April 26, 1878, published at 
‘New York. 


oY ae | Post, issue of Muy 24, 1878, published at New 

=) Yor! 
> The Daily Fredonian, issues of May 27 and June 6, 

: 1878, published at New Brunswick, N. J. 

A ‘Bening Express, issue of March 20, 1878, published 

ee vat New York, 
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ere The New York Sun, issues of April 28 and August: 


3. 29, 1878, published at New York. 

— } 1 Dhe World, issues of Murch 26, April 9, May 17. aind 
a May 81, 1878, published at New York. ; 
: The Weekly Sun, issue ee Rebruary 27, 1878, published 
at New York, 


. New York. Herald, issues of February 24, , April 24 ; 


“aud April 28, 1878. 
The Weekly Witness, i issue’ of May 2, 1878, abla 
at New York. 
_ Newark Register, issues of May 8 and May 1, 1878, 
published at Newark, N. J. . 
The Duily Advertiser, issuc of May 3, 1878, published 
at Newark, N. J. 


Newark Evening Journal, issue of May 3, 1878, pub- 


lished ut Newark, N. J. 

New York Graphic, issues | of March 15, ‘April 2, April 
18, June 8 and August 30, 1878, published at New York, 
<) The Operator, issues of May.1 and June 1, 1878, pub- 
Hished ut New York. : eRE 


The Publi, issue of May 2, ‘1878, poblisliod “ay” 


“New York. 


“The Sunday Times, issuc “of ‘pri 16 1876, published : 


‘at ‘Philadelphia, Pa, 
<3" Pottsville Miners’ Weekly ipo isauo of April 12, 

” 1878, published at Pottsville, Pa, 

E , Philadelphia my issue of April 20. 1878, pub- 
“Hehed ut Philadelphia, Pa 


Philadelphia Times, issue of March 9, 1878, published’ 


at Philadelphia, Pa. 
Cane Philadelphia Weekly Times, “issue of ‘April 27, 1878, 
. published at Philadelphia, Pa. 
‘Illustrated Police News, issue’ of, May 24, 1878, pub- 
. lished at New York. » - 
Philadelphia Press, issue of March 9, 1818, published 
- “at Philadelphia, Pa. 
7+ Philadelphia Record, iseues of March 9 ‘and March 
= *91, ta pabliated at i Ripladelpile, ‘ « os 
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Philadelphia Ledger, issue of March 21, 1878, pub- 
lished at Philadelphia, Pa. d 

Portsmouth Daily Chronicle, issue of March 12, 1878, 
‘+ published at Portsmouth, N, H. 

The-Sfhe, tesue of April 30, 1878, publighed at Rich- 
ribnd, Va, 

Rochester Democrat, issue of March 18, 1878, pub- 
liehed at Rochester, N. Y. 


~ published at San Francisco, Cul. 

Bt. Joseph Daily Herald, issue of May 234, 
published at St. Joseph, Mo. 

- Washington Star, issues of April 19 and May G 1878, 
published at Washington, D, C., by the Evening Star 
“Publishing Company. 

“ Workshop Receipts” (Third Beriea), page 172, pub- 


1878, 


“°2 lished at London, in the’ yeiir 1884, by E. & F, W. Spon, 


*~ “ Engineering,” Vol, 27, page 326 et seq., published 
at London, April 18, 1879, edited by W. H. Maw and J. 
Dredge. . 

ae Engineering,” Vol. 27, page 202 ef, seq., published 


» at London, March 7,-1879, poate by W. H. Maw and J. 


Dredge. 

** Comptes Rendus, Vol. = page 1082, ef. seg., deposited 
“by Ch. Croa, April 80, 1877, descriptive of phonographs 
and their operation. 

Scientific American, Vol. 87, page 804 et, seg., published 
- at New York, November 17, 1877, by Munn & Co. 
* Soientific American, Vol, 39, pnge 118 et. seg., published 

at New York, August 24, 1878, by Munn & Co. 
v- ° @Hfaslock’s Metal Turning Mundbook,” puBlished at 
» London. in the year 1882, 
iphio Journal, Vol, 7, page 58 el. seg., published 

at London, Fobraary 1, 1879, by Houghton & Co,: : 

Telegraphic Journal, Vol. 7, page 151 et. seq., published 
~ at London, May 1, 1879, by Houghton & Co. 


> San Francisco Chronicle, issue of Murch 15, 1878,” 


- La Nature, iene of Muy 4, 1879, page 349 et, seq. + > 
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3 aot att 

: Journal of the Society of Telegraph Engineers and Eleo~ 
- triciana, Vol, 8, page 303 et. seq., pub isted at London, 
April 9, 1879, 

“The Telephone, the “Microphone, and the Phono- 
graph,” by Count Du. Moncel, Chapter on Phonographs, - 
pages 235 to 261, etc,, published at Aere York, 1879, by 
Harper & Brothers. 

Scribner's Monthly, Vol. 15, pages 857 et. seq., and 899 

et, 3eq., published at New =r ork tit 1878, by. Scribner 
“e & Co, 
~ “Popular Science Reviow: ” Vol. ‘9, new series, page 
219 ef seq., published at London, 1878, 
+ “The Speaking Telephone, Talking Phonograph and 
“Other Novelties,” by Georgo B. Prescott, Chapter 10, t 
pages 292 to 308 et seq., published at New York, 1878, ‘ 
“f-s“Ganot’s Elementary: Treatise on Physics,” pages 
241;.242 und 243, published at New York, in the year . 
. (1883, by William Wood & Company, z oe 
a “Elementary Treatise on Natural Philosophy,” by iS j . nen ye 
.° Privat Deschanel, part 3, pages 824 und 815, published at > 
~ London, in the yeur 1872, by Blackie & Son, ! 
“ Vorschule der Experimentalphysik,” pages 268 to 


. 266, et: seg., published at Leipzig, | in the year (1883, by’ . 
Duandt & Handel, . 
= Li Arehitecte, issuo of April 2, ‘are, published | in 
“ Paris; France, in 1878. \ 
Le Monde Illustre, issue of Apri 6, 1878, published 
in Paris, France, in 1878. b Ze 


~ 2 The Universal Engineer,” ii issue of January 17, 1879, ; 
Vol,.2, page 83 et seg., published in Manclioater, i {ugland, 
* edited by R, Z, Craven. < 
_ . “The World’s Weekly Review of Sciences,” Vol. 47, 
+ pages 580 ef eq,, published by Abbe. ape Beptembares 
December, 1878. e 
: Lea Monde, issue of December 18 , 1878 published in 
” Paris, France. bay a 
— sya issue of Tane L 187 published in 
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"the City of New York, New York. (See inter Div. page 3 
°356). wg : : 
_ “Lehrbuch Der Physik und Meteorologie,” by Dr. 
Jol Muller sixth edition in 2 vols., (see puge 229, of Vol. 
\ 2) published at Braunschweig, Germany, in the year 1863. 
“Le Moniteiir Scientifique Journal Des Sciences Pures et 
Appliquees, 3 Series, Vol. VIII, pp. 460, 462, published at 
“Paris, in 1878. * 
‘And also in other printed publications at present 

unknown to this defendant, bat which he craves leave to 

add hereafter as he may be advised. ‘ | 


z 22, That for the purpose of deceiving the public the 

respective descriptions und specifications, filed by said 

reapective applicants in. the Patent Office of the United 

Stutes during the penderiey of the respective applications 

for the ‘patents in suit, were made to contain less than the 

“ ,whole truth relative ta the respective alleged: inventions fe 
"+ und discoveries. 











“23. That in view of the state of the urt at and Lefure : 
the date of the alleged respective inventions of the suid 
=e ea and of %hich due proof will be made 
--hy'this defendant, the suid letters patent in suit do not - 
describe anything which is lawfully the subject-matter for 
_-& patent under the luws of the United States, or which 
involves patentable novelty. 3 ; , 








~ > ¥ "94. This defendant, further answering, says, that by 
““reuson of the amendments, disclaimers and arguments, 
filed during the pendency of the respective applications 
for the suid letters patent in suit, the suid patents, and each | 
- of them, are uarrowly limited, if they should be held to 
be valid at all, to specific and detailed constructions of 
~apparaius described and claimed, and that said letters 
patent, and euch of them, were issued with their respective 
claims as allowed, narrowly limited to the specific con-- 
_ structions of apparatus and parts claimed, | 
: : “5 
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_ ’ 25, That the said Letters Patent in suit respectively, 
_ and cluims thereof, claim more than was, or is, the inven- 
_ tion of the respective patentees. 
win That. the suid Bell and Tainter are not and never were Q 
~ the joint inventors of the alleged invention described and a 
claimed in Letters Putent, No, 341,214, and that said Sum. 
sner Tainter und Charles Sumner Tainter are not and 
+» -never were the inventors respectively of the alleged inven- 
tions described and claimed in the said Letters Patent, 
No, 341,288 and No. 375,679, respectively. 


ore ET 


, 26, And this defendant is advised and believes, and 
thereupon submits to this Honorable Court, that by reason 
of the foregoing fucts, severally specified, the said Letters- 
Patent in suit, No, 341,214, No, 341,288 and No. 375,579, mt i 
__ lwere and are null und void: and this defendant denies that Sizle 
* he has ever infringed, or intended to infringe, or does now i \ 
infringe, or threatens or intends to infringe, upon any of the 
‘ights of the complainant, and denies that he has realized or ee q 
equired any profits or gains whatsoever by reason of any i 5 
“infringements of any rights of the complainant, and denies ’ 
E” “that the complainant will be subject, as alleged, to great, “ 
“frreparable damage or loss, or to any damage or loss what- 
- soever, if it does not obtain the relief sought and prayed ~ 
: for in its said Bill of Complaint. 


27, In answer to the interrogatories ee ccuniia on page 
“<< 11 of the said Bill of Complaint, this defendant would say : 





i “ One.—This defendant. has not made or sold any 
pemonlionee containing pany of Paw, 's said stale ss 


< “ Two.—This defendant hes not for or sold any p 
* gramophone records a any of complainant’s said , : 
patented features.” goats . ES 
-. All of which things this defendant is ready ad will- 

ing toaver, maintain and prove as thie Honoraite Court 

shal uirect. . 
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4 _ tully sustained, 









March 6th, 1899. 
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ciwThis defendant prays the benefit. of ‘all the matters 
_ and things hereinbefore set forth and alleged, as if the 
sume were specially pleaded where a plea would have been 
proper, or, as, if on acewunt thereof, ho had demurred to 
the said Billtor ComPluint, or to part or parts thereof, 
where a demurrer would have been proper; without this, 
that any other matter or thing in the complainant’ Bill 
contained, material or effectual to be answered, traversed, 
vonfessed and: avoided, or denied, is true, all of which 
things this defendant will maintain and prove as this 
» Honorable Court shall direct. 
And humbly:prays to be hence dismissed with its 
reasonable costs and charges in this béhalf most wrong- 


+ HORAUE PETTIT, 





.."" Solicitor and of Counsel for Eldridge R. Johnson, 
on : ; Defendant. ie 
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IN .THE 


Circuit Court of the United dees 


FOR THE 
Eastern District oF PENNSYLVANIA. 


October Sessions, 1898. No. 34. 
IN EQUITY.» 


AMERICAN GRAMOPHONE COMPANY, 
- Complainant, 


4 y Dyes 
BERLINER GRAMOPHONE COMPANY, THOMAS 

S. PARVIN ano’ E, R. JOHNSON, 
7 Safe Defendants, 1 anes 
ieee ° 












PHILADELPHIA, February 4, 1901, 


Proof for final ‘heating taken on behalf of defendants 
“under the provisions of Rule 67 in Equity, pursuant to agree- 
ment, before Samuel Bell, Esq., acting as Special Examiner 
°, by consent, at the-office of Horace. Pettit, Esq. 604 
“Stephen Girard Building, Pnladelons beginning this date at 
11 A.M. . ; 
= *Present: C. A. L, Taken Esq., of Counsel for Comp't. mR 
i Horace Perrit, Esq., of Counsel for Defendant. ’ 
¢ * “: Counsel for aocanney oe in evidence the following oe { 
id . “Exhibits : % 4 iti —e 
: : United States Patents : 
1. 27,827, April 10, 1860, Pease, ieeaiioe Machine. 
- 2, 38,823, June 9, 1863, Hayden, Rose Engine, 












Sa he a rae nce 
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3. 200,521, February 19, 1878, Edison, Phonograph or 
+ . Speaking Machine, 
4 eis March Ws, "1879, Edison, Automatic Tele- me, 


‘graph, | 





5..219,939, Sept. 23, 1879, Hall Phonograph. 
os 6. 227,679, May 18, 1880, Edison, Phonograph. 

. ante 3 283,665, Aug. 21, 1883, Rogers, Automatic Tele- 

: ~ graph, . 
pods 8, 387,166, Oct: 23, 1883, Reynolds, Phonograph. 

9- 534,543, Feb. 19, 1895, Berliner, Gramophone. 

» 10, 548,623, Oct. 29, 1895, Berliner Sound Record and 
‘ Method of Making the Same. 
’y English Patents: 
zy “11, No, 1,644, A. D. 1878, April 24, Edison, Recording ° 
maeen Reproducing Sounds, 

oe 12, No, 6,02, A. D. 1886, (Star) to Johnson as amended kL 





Oct. 7, 1890, and the proceedings for the amendment thereof. 


re "French Patents : R 

rae 13. No. 124,213. May 15, 1888, delivered July 27, 3 
| 
} 
} 





BEG 1878, to Cros for New Methods in Phondgraphy, translated. 
‘ 14. Certifigate of Addition to Cros Patent No. 124,213, 
taken August 3, 1878, translated. 
“Publications: 
15. Comptes Rendus de L’Academie des Sciences of 





» _ Dec, 1877, pp. 1,082 and 1,083, translated. 
ae 16, Lehrbuch de Physik und Meteorologie by Muller : 
‘Pouileet Braunschweig Edition of A, D., 1868, Vol. 2, p. a 
_ aga, Figures 253 and 254, translated. 
* t*. ¢ 49. Poggendorff’s Annalen der Physik und Chemie 

F : published at Leipsic A. D., 1843, Volume 59, Plate i, Figs. 

1, 2nd 3,_~— p. by Jacobi, translated, 

_ °,18, The Telegraphic Journal, Vol. 7, p. 53, published 

at London, February 1, 1879, on the Carbonel Phono- 

graph, 

19. Engineering, Vol. 27, p. 326, published April 18, 1. 

“1879, on Lambrigot’s Phonograph. i 
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} - 0, Nature, published July 4, 1878, Wek 18, p. 249, 
t " Article on the Phonograph. 
hae ‘ 21, The Telegraph, Microphone and mussel, by 
f DuMoncel, Published by Harper Brothers, A. D., 1879, pp. 
f 247-248. 
} _- 22, The Telegraph, Microphone and Phonograph, by 
- DuMoncel, published by Harper Bree Ay Di, nS 
i 238. 
\ + Drawings and Photographs: 
‘ 23. Chapman Phobographie—Graphophioné’ Grooves, 
24. Chapman Photographs—Gramophone Grooves. 
. 25. Graphophone Cutting Style and Scale Photo- 
iripla 3 
~ 26, Drawing of Graphophione;. and Gramophone 
+... Grooves. 
c __27, Graphophone Reproducer Style and Scale Photo- 
* graph. Pa ay 
28. Berliner United States Patent, No. 564,586. 
+29. Drawing of Gramophone Groove and Style. 
30. Drawing of Gramophone Grooves and Style Track. 
*. 31. Drawing of Experimental Gramophone Repro: 
ducer, 
_ 32. Edison English Patent, No‘'3.909/ of 1877. 
=; 33. Extract and Drawings from “ Engineering,” Vol 
E 27, pp. 199 to 202, London, England, March 7, 1879. 
. 34. Dana and Silliman’s American Journal- of Science 
-and Art, Vol. VIII, pp. 130 to 131, New Haven, Conn., 
“» 1874, and Lockwood Affidavit and Drawing attached. 
eo Itis stipulated and agreed by and’ between counsel for 
* the respective parties that the proofs taken on behalf of the 
above entitled defendants herein shall be taken and consid- 
ered as though separately taken on behalf of each of the 
- respective defendants, and with the same force and effect as 
. * though the said proofs were separately taken in three sepa- 
rate depositions on behalf of said three defendants separately. 
. Itis further stipulated that subject to correction upon 
~ discovery of error, that the copies of United States patents 
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, introduced in evidence are true copies; that the copies of 


British patents introduced by the defendants and of the pro- 
‘ceedings relative to thevaméndment of the Johnson patent, 


” Defendants’ Exhibit No, 12,” are true copies; that the 


translation of French patents, “ Defendants’ Exhibits,” are 
correct translations, and that they may be used with the 
same force and effect as if accompanied by the original 


“French patent; that the cuts and translations contained in 


“Exhibits 15, 16 and 17" are correct cuts and translations 
‘of the portions of the publications therein specified, and that 
“ Defendants’ Exhibits Nos. 33 and 34" are correct copies 
of, the drawings and descriptions of the publications and 
articles referred to, and, that the affidavit and tracing attached 
to. “ Defendants’ Exhibit No. 34”. is a correct copy of the 
affidavit and. picture referred to, the original of which affi- 
davit and picture is on file in an Interference Proceeding in 


‘the case, of Berliner v. White in the U. S. Patent Office, 


Washington, D. C,, ‘and that these may be used with the 
same force and effect as if accompanied by printed copies of 
the original, or by the originals themselves; and that “ Ex- 
hibits 18, 19%20,'21 and 22” are correct copies of the por- 


tions and publications they purport to copy. 


Counsel for complainant states that of course the fore- 
going stipulation as to correctness of translations, etc., 
intends that errors in translation, if discovered, may be estab- 
lished, He objects, however, to ‘‘ Exhibits Nos, 1, 2, 9, 12, 
16,.17 and 34” as not warranted by the answer filed on 
behalf of each of the defendants herein; this objection to 
extend to other exhibits if it appears that they too are not so 


_- warranted, 


‘He further objects: to “Exhibit 12,’ and the affidavit 


“and tracing annexed to “Exhibit 34,” as incompetent, irre- 


levant and immaterial. 


Ruvorra M. Hunter, a witness called on behalf of the 
defendants, being duly sworn according to law, deposes as 
fallaws : : 


eer Oe ee eee 
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‘ 
"Q. 1. Please state your name, age, residence and occu- 
pation, er 
A. Rudolph M. Hunter; age, 44 years; residence, 
2 Philadelphia ; occupation, mechanical engineer and solicitor 
c “ of patents, 5 
¥ ; 'Q. 2, State your qualifications for testifying as an expert 
z on behalf of the defendants in this case. 
A. I am professionally educated in the arts and sciences, . 4 
with particular reference to the qualifications of a mechanical i 
engineer. I have designed, constructed and superintended 
_ the construction of large quantities of machinery of various gpa 
kinds in the arts, comprehending structures from small, deli- te 
“cate mechanisms to machinery of very large powers. I have 4 
* been engaged in business relating to patents since 1871, and E 
have prepared and prosecuted a very large number of appli- 7 
‘~~ gations for letters patent. I have been frequently called upon Sie 
each year for more than twenty years past to give expert " 
testimony in suits involving the infringement of letters patent, : 
“and devoted a large portion of my time to this branch of my oo 
i profession. During the last twenty-five years I have been apa 
. ~ frequently called upon as an expert, to make examinations ws, 
; and comparisons between patented structures and mechanical 
E devices or mechanisms, with a view to determining and” , 
ie reporting to my clients upon questions of similarities‘and dis- ; 
similarities which might involve future questions of infringe- a” ae 
hops 
‘ ° 


Sa a, ec 


ment. With regard to the art of reproducing articulatesoundsI 
might say that I have endeavored to keep in touch with the 
same from its incipiency up to the present time. I gave consi- 
derable attention to the matter of the reproduction of speech 
from vibrating diaphragms when the telephone first.cameinto 








rh use, and had occasion to make quite a number of inventions 2 
‘2 . in that line, some of which were controlled by the American 
w . Bell Telephone Company. “When the phonograph first came 
= *. °*.» before the public I took every occasion to familiarize myself 
with the same, and especially in regard to the’ work of Edison, 
and frequently had opportunity of observing the operation of 
the early phonographs then in use, and also in the later 
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En developments thereof. I was also familiar with.the art as 
disclosed in the various publications from time to time as I 
_# "found much to interest me therein, As far back as 1887 I 
. had occasion gnysélf iD develop certain improvements in 
: phonographs and have been more or less in touch with the art 
ever since, With regard to inventions generally, I might say 
that I have made a great many inventions of my own, a num- 
St drt ber of which I have obtained letters patent upon, and these 
“letters patent of my own inventions are about three hundred 
innumber. I might also say that I have always carried on 
| experiments relating to the development of the new lines of 
invention coming before the public from time to time, whether 
wholly of my own creation or as developments of the work 
. . ‘of others, such experiments being what may be termed 
: laboratory experiments and this work is-continued by me to 
the present time. 
Q. 3. Are you familiar with, and do you understand the 
* “various exhibits which have been introduced in this case? 
“A: Yam familiar with the various exhibits and believe 
that I fully understand the same, and their relation to the 
matters here involved. * 
Q. 4. Stated whether you understand the three patents in 
suit and the construction and operation of the devises and 
"= things claimed therein, especially those devises: and things 
claimed in the claims, particularly referred to and con- 
«sidered in Mr, Cameron's ‘deposition. 
‘ A. T understand the construction and operation of the 
wpe devices set out in the three patents in suit, to which my 
*: “<. attention has been directed, and especially to those: portions 
thereof which have been treated of by Mr, Cameron. 
. Q. §. State whether you are familiar with the deposition 
+~of Mr, Cameron produced in complainant's prima facie proofs 
tin this case. 
A. Lam. 
@.'6, Will you kindly give an exposition of the history 
. Of the-art of recording and reproducing sounds up to the 
date of the filing of the application for the U. S, Patent of 
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Bell and Tainter, which subsequently issued bearing the 
be ‘ number 341,214, in suit, referring in this connection to the 
~~ said deposition of Mr. Cameron in so far as it covers the same 
x ground, 
Yih .. A. Prior to the work of Mr, Thomas A. Edison, which 
was the first tangible and practical evidence given to the 
public of a practical talking machine, or one which mechani- ’ 
‘cally operated a diaphragm from a prepared record to pro- 
duce articulate speech, there was practically no art available, 
so that we might say that the origination of this invention, so z 
far as the public had a knowledge of it, originated with Mr. 
_. Edison, However, prior to his work a Frenchman by the 
name of Cros, claimed to have ideas upon this art which he 
“elaborated more or less in a written document and which he . 
_ deposited with the Academy of Sciences of France, the 
deposit taking place on April 30, 1877, and the writing 
being a sealed document, which was not opened until a later > 
date when the same was opened and read, at his request, to 
establish the fact that prior to Edison, he had conceived the 4 
art of recording and reproducing speech. For this reason ay 
“Twill consider Mr. Cros’s work, or rather his publicatigns, teas 
.or those due to him which’ are intended to specify the : 
character and nature of his ideas, prior to taking up’ the 
“ < ‘development of the art by Edison. ates 
ae While re.soducing speech or musical sounds from a 
y x previously prepared record, had not been accomplished prior 
5 “to the work of Edison, or prior to the suggestion of Mr. 
% Cros, in 1877, nevertheless the suggestions for recording . 
graphically the vibrations due to articulate speech or sounds, 
referred to and employed by these gentlemen, was known 
*--. © long prior to their work, There are but two general illustra~ 
.,tions of machines for recording the vibrations of sound, and . 
‘ these are the earliest and original apparatus of Duhamel, a aR 
»~. French scientist, who reproduced upon a travelling blackened f 
: surface the vibrations from a tuning fork. The apparatus he 
used consisted . essentially of a drum or cylinder about which 
was wrapped a sheet of paper having therein a coating of f 
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* lampblack, the said drum beiug supported in bearings so that 
it might be revolyed by a crank, and, at the same time, was 
: operated upon by a,screw which produced a rectilinear - 

_ motion, causing thé drum to be fed longitudinally of its axis, 
simultaneously with its revolution, The tuning fork was 
supported close to the drum and was provided on one of its 
prongs with a style, the point of which lightly pressed upon 
the blackened paper and traced thereon a line which, when 
the fork was not in vibration wasa straight spiral, but which, 
upon vibrating the fork, became a sinuous line, or one which . 
might be termed a- lateral undulatory tracing. This record 

“was only {employed to show the number of vibrations 
which a fork of a given pitch would produce per minute, but, 

’ “incidentally, it reported the amplitide of the vibrations under 
different degrees of loudness of the sound. This is the first 

‘ evidence of a record of this character. 
, The next apparatus which came to the knowledge of 
scientists in connection with recording sound, was that of 
Leon Scott, who so* modified the Duhamel apparatus as to 
‘substitute for the tuning fork a sound receiving funnel or 
“box of plaster of Paris, fitted at the closed ends witha 
diaphragm,*Wwhich operated the style. This apparatus 
enabled the recording of the vibrations of articulate speech, 
as well as those of musical sound, It, moreover, reproduced 
* complex vibrations produced by a multiplicity of sound, which 

’. was agreat advance over the Duhamel device. The char- 

Fed acter of the record produced upon the Leon Scott apparatus, 

“... or phonautograph, is the same in general character as that of 
“Duhamel’s structure, but produces records which may have i 
> -.greatly more complex sinuosity. Various types of the Leon { 
Pan ‘Scott phonautograph are known in the various laboratories 
+ and technical schools according as they have been produced 
‘by such men as the instrument maker, Koenig, of Paris, and 
“Prof. Helmholtz, An excellent example of an instrument of 
this character is in use in the Institute of Technology 
of Boston, in charge of Prof. Cross. It is described 
in Dana and Silliman’s American Journal of Science and vee | 
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Art, 3rd Series, Vol.’ VIII, published at New Haven, 
1874, and found on pp. 130-131 .under Article XIV entitled 
“The Phonautograph” by Charles A. Morey. A copy of 
this article being entered in this case as Exhibit 34. Annexed 
to the descriptive matter is a perspective drawing of the 
diaphragm and stylus of the Phonautograph instrument 
described by,the article of May 24, 1874, and annexed to the 
drawing is the copy of an affidavit of Thomas D, Lockwood, 
accurately describing.the construction of this diaphragm and 
stylus. In describing the apparatus, in the affidavit, Mr. 
Lockwood states : 


“The photograph represents the vibrating diaph- 
ragm, and its simplifying stylus lever detached from its 
supporting crank, the ring which holds the vibrating 
diaphgram is about four and three-quarters (43{) inches 
in diameter, and that portion of the said diaphragm 
which vibrates is two and one-half (2%) inches in 
diameter, the total length of the stylus lever is twelve 
(12) inches. When in use, there is attached to the 
extreme, free,end of the lever a stylus consisting of a 
stiff bristle or a straw. 


“the following : 


“Instead of attaching the style directly to the 
membrane, it is attached to the end of a long lever. 
This may be of any length (the one used being about 12 
inches), and is made very slender and light, either of 
deal or a stiff straw. This is attached at the end with a 
brass ring which holds the membrane by a single hinge 

. of goldbeater’s skin, and also the membrane itself by a’ 
short, flexible bristle, or a piece of broom-corn. This is 
inserted into the lever and is fixed with a drop of glue ; 
the other end is fixed to the membrane as the style usually 
is, either by a drop of glue, or sealing wax, the former 
being preferable. The whole attachment can readily 
be made so light as to encumber the membrane but 
very little.” 

The drawing annexed, to this description as graphic- 
ally illustrating the diaphragm and style is made from a 


Talso find that the article of May 24, 1874, contains 
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photograph taken from the machine, and will give an excel- 

lent idea of the construction. It does not show clearly the 

positive, rigid connectign ketween the long lever or style and 

the centre offthe diaphragm, which the description states is 

made by a short section of broom corn cemented at one end 

to the diaphragm, and at the other end to the style lever, 

2 but it does sam show very clearly a long style pivoted at one 

’ _ vend to the frame of the diaphragm positively connected with 

the centre of the diaphragm and having its free end extended 
beyond the diaphragm so as to be readily seen when in 

3 operation. upon the recording surface. Furthermore, it is 

shown as made very long, so that the’ extent of its vibrations 
atthe free end are greater than at the point of connection of 

“the style lever with the diaphragm. According to the a 
affidavit, this instrument was used by Professor Bell in experi- ‘ 

ments made during the year 1874, and is also referred to by Ln 
Professor Bell in his personal communication to the Society 

» of Telegraph Engineers, London, England, on Oct. 31, 1877, 
“and which was printed in the Journal of the Society of 
. Telegraph Engineers, Vol. 4, 1877, No. 20, p. 404. 

i While the phonautograph was excellently adapted to 
recording sothd vibrations, and while the diaphragm and 
style was also well adapted to reproducing articulate speech, 

_ .'. if used in connection with a suitably prepared sound record, 

. * still, as I have before mentioned, the first disclosure of such 
+>... !.> an attempt given to the public at large was by Edison, and 

the first practical results with the machine were also accom- t 

plished by him. Before taking up Edison’s work, I will 

', briefly refer to'Mr. Cros’s suggestions showing that while he 

* contemplated more or less similar ideas and modes of opera- H 

tion to those of Edison, still his suggestions were not so prac- , ; 
“tical and not liable to have produced the results secured by $ 
Mr, Edison without the development of improvements which 
: “were secured only after a lapse of many years, and then,‘too, : 
not by Mr. Cros himself. The sealed paper submitted by 
Mr, Cros to the French Academy was published in their pro- | 
ceedings (Comptes Rendus) and a translation of that is in 
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evidence in this case as’ “ Defendants’ Exhibit 15.” Briefly 
stated, the contents of the paper may be taken as a sugges- 
tion that if a phonautograph record is photeengraved it may 
be used for the reproduction of sound by means of certain 
reproducing apparatus. ‘ : 

Specifically, the Cros paper says that the phonautograph 
record may be made upon a disc or cylinder in- substantially 


RE AR AER ANS ON Ne OE mw rg, areal 


the same fashion in which it would be produced by the - 


phonautograph of Leon Scott. He then says that the lines 
+ so traced may be obtained with all their sinuosity, either in 
intaglio or in relief, upon the surface of some suitable resist- 
ing material, such as tempered steel, He then suggests that 
if the resisting record thus obtained be moved in the same 
manner as the record surface in the original instance, and 
. while thus moving a metallic point, or a notched finger, is 


“held against the sinuous record lines, and such point or lever ¢ 


_ being in connection with the diaphragm, the recorded sounds 
will be reproduced. Broadly stated it was Cros’s idea to 


. <’make a phonautographic record, fixed in resisting material, 


sand then to use that record, for the reproduction of: the. 
‘recorded sounds, It is thus seen that the broad idea of 
: ‘reproduction of articulate speech was before him in April, 
, 1877, before Mr. Edison gave to the world his phonograph, 
_., but such knowledge was kept to himself except so far as it 
may be found in the sealed paper deposited by him with the 
French Academy, or as it may have been disclosed by him 
*- to private individuals. Speaking of the style to be used in 
‘connection with the record, Mr, Cros uses the following 
‘language : » 3 
“A metal point, if the tracing is in grooves (or a 
‘notched finger, if it is in relief.) is held by a spring on 
} this tracing, and at the other end the finger which sup- 
+. ports this point is solid with the center of a face of the 
# suitable membrane for producing the sound.” 


= This passage,might be said to contain the essence of his 


_, Suggestions regarding the reproduction of sound so far as 
accomplishing it by an apparatus is concerned, since the pro- 
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+ +, «duction of the record was by the old phonautographic method 
; and the formation of the record ina permanent record was 
“* — , by the old photo engraving process. It, however, is evident ~ 
that he hadgin ‘his'mind the idea of a style being operated by 
amoving record and said style causing a diaphragm to 
vibrate. It also is evident that the preferred character of 
‘record which he desired to employ was one in which the 
> irregularities were transversely undulated, namely, one in 
‘which the depth of the record would be uniform and the 
lateral edges of said record be relied upon to secure the. 
wibrations of the diaghragm. 

Later, in May, 1878, and after Edison Phonograph was 
- known to the world, Mr. Cros’ applied for French Patent, 
pees “which was delivered on July 27, 1878, and numbered 124,213. 
A translation of this patent is in-evidence as ‘* Defendants’ 
Exhibit, No, 13." On August 3d, 1878, Cros took out a cer- 
tificate of addition to his patent above referred to, and a 
* translation of this addition is also in evidence as “ Defendants’ 
"+ Exhibit No, 14." This patent of Cros's makes numerous sug- 
gestions as to possible methods of recording and reproducing 
’ sound, but it is only certain portions of said patent and its 
additions that are of special moment in this case. One of 
these suggestions which deserves notice is set forth in the 

* following words : : 
‘The lampblack can be replaced by a body insu- 
ar lating an underlying metallic plate from the engraving 
er ts oa > ©. action ofan acid. In this case the work of the stylus 
is increased by the cohesion of the insulating substance. 

~\.+ Tallow, paraffine, the varnish of Aquz fortis can serve. 

Aine ‘In this case nothing but an excavation is obtained 
which is good for the repetition with a jet of air, or with 
» -a solid point entering into the excavation and causing a 
eet {sonorous body to vibrate.” 





‘These two paragraphs contain a suggestion compre- 
hending the coating of a metallic plate with an insulating 
substance, tracing a phonautographic record through the 
insulating substance so as to expose a sinuous line of the 
metal to constitute the record, then etching the said plate 











~ ; ‘ Raymond R. Wile 
. 4 Research Library 





if ah all oA ACR AB ORE AIG eR AE em then tant punto 


1or 


_ with an acid to eat into the metal to establish and fix the 
- sinuous line therein as an excavation by the well-known etch- 
ing process. This will produce a record groove of uniform 
y depth and laterally undulating in its irregularities. The sug- 
f gestion is also made that such an etched record may produce e 
a reproduction of speech or sound by employing a solid point 
or style which is required to enter and follow the said groove 
and be connected with a sonorous body such as a diaphragm : 
+. to put it into vibration, The suggestion is there of a practical og 
application for the reproduction of speech, but no accurate 
mechanism or apparatus is disclosed in the patent wherewith 
*to carry out the suggestions and secure the embodiments of, 
the principles suggested in a practical manner. 
* While Cros particularly describes the etching process in 
connection with PHONONS BE ey record, he states in his 
~ patent: 
“I see three kinds of tracings, the transversely 
7 “undulating tracing, a tracing undulated in depth; a he a 


_ simple linear tracing,” “ * e *. ete., etc. 





; "The first of those tracings ‘or records is the one that I b 
sa above referred to; the second is the character of record . 
used by Edison, and later by the complainant. At this point ac, TL Seta 
“I would say that the first of the records, namely, the trans- es 
versely undulating record groove, is that used by the defend- 
“. ant. This is interesting and important in that it is at this 
‘point where the work of the several parties in the later’ | 
development of the phonograph deviated. That of Edison we 
_* and-Bell and Tainter, the complainants in this case, following ‘ 
“the system or method involving the use of the “ tracing 
undulated in depth,” or what is termed in this case the ver- 
tically undulating record, whereas the defendants followed 
‘the path leading from the “ transversely undulating tracing,” 
which has been termed in this case the transversely undulating 
record. 
It‘will be observed that Cros suggested a process in 
producing his record which was in effect an engraving 
method, in that the insulating material was cut through by 
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’ the style, but as it was not considered of sufficient solidity or 
firmness to be used directly for reproduction of sound, he 
_did not propose to us@asugh an engraved record as the im- 
mediate mean$ for opérating a reproducer. He, however, 
described in his patent a means for directly engraving a 

; "., metal wire by the action of a stylus, and reproducing directly 
from said engrafted wire, or, if desired, reproducing from the 
- record so made, by mechanical means of duplication thereof, 
and using the said duplicate for actuating the reproducer. 

Count De Moncel. in his book entitled ‘‘ The Telephone, 

+ Microphone and Phonograph,” an extract from which is here 
in evidence, as ‘ Defendants’ Exhibit, No. 22,” refers to Mr. 
Cros’s invention, and, among other things, says, when com- 

<%.- paring the date of Edison's invention of the phonograph with 

? that of Cros: Sion 

“Mr, Edison's phonograph was only patented in 
January, 1877. Consequently, when we look at the 
principle of the invention, Mr. Cros undoubtedly may - 

- claim priority; but it is a question whether the system 
described in his sealed paper, and published’in the 

x * Semaine du Clerge, Oct., 1877, would have been capable 

"sss" of reproduging speech.” 





The reference to Edison's patent as January, 1877, was 

«an error, as it should have been July, 1877, which was after 

: +, the date of Cros's paper of April, 1877, Count Du Moncel 

questioned the operativeness of Cros’s suggestion because he 

f, had an idea that the reproduction of sound should be directly 

DB produced by the actual record produced by the phonograph 

_' itself in the first instance, This is conveyed by his statement 
“.- in the above book : 

“ ‘When we have to do with such undulations and 

~ complex vibrations as those involved in the reproduc- 

» tion of articulate words, it is necessary that the stereo- 

typing should in some sense be effected by the words 

themselves, or their artificial reproduction will necessarily 

fail to make the slight differences which distinguish the 

delicate combinations of speech. Besides, the movements 

: performed by a point confined to a groove that follows 
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a sinusoidal curve cannot be effected with all the freedom 
necessary for the development of sounds and the friction 


exerted on the two edges of the groove will often be of 
a nature to stifle them.” 


It thus appears that Du Moncel while recognizing the 
success of the Edison Phonograph, which used the vertical 
-undulatory record such as proposed by Mr, Cros, would be 
acommercial success. That he was in error in this is fully 
evidenced by the wonderful success of the gramophone, but 
of course it should be.recognized that the success of this 
instrument is largely due to the great development and im- 
provement over the original suggestions of Mr. Cros. One 
thing which should be kept in mind in connection with 
Du Moncel’s publication, is that this learned scientist clearly 
recognized that the two types of records, namely, the verti- 
“ally undulating record of Edison, and the laterally undulat- 
.,ing record of Cros, were very materially different in operation 
‘and possibility in connection with apparatus to complete a 
* reproducing instrument. It has always so been recognized 
land the development of the two classes of instruments has 
led to many experiments radically differing and involving 
: different methods of operation, the one being represented by. 
“the class of machines produced by the complainants, and the 
other the class of machines produced by the defendants. 
While Cros has thus placed himself on record as being 
“s.the first to suggest the use of a laterally undulating sound 
~ “record for operating a reproducer, the suggestion was entirely 
“Jost sight of through many years of the early development 
of the phonograph, except so far as it was in a general way 
suggested by Mr. Edison himself in some of his patents, and 
it only made its appearance again after a period of about ten 
years, and then only when it was rehabilitated by improved 
* processes and greatly perfected apparatus as the immediate 
= + developments of Mr, Emile Berliner in the production of the 
* commercial gramophone involved in the suit and made by the 
~~» defendants. Se : 
. Adjourned until Tuesday, February 5, 1901, at 11 A.M. 
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PuILapepuia, February 5, 1901. 
Met pursuant to adjournment. 
, Counsel present as before. 
Examjnation ofwitness continued, 
(Withess continues his answer to Q. 6.) 
: Perhaps the first clear notice to the public in a publica- 
tion of Edison's work is the Scientific American article on 
November 17, 1877, which was a communication from a 
' co-worker of Edison’s,a Mr. Edward H. Johnson. In this 
article Mr, Johnson points out very clearly Edison’s ideas 
regarding the recording and reproducing of sounds, especially 
in connection with an engraved record in Which the irregu- 
larities are such as to produce a vertically undulatory record. 
Briefly stated, this article describes Mr. Edison’s apparatus, 
or at least one form of it, as embodying a recording diaphragm 
Sats, operating “a small, chisel shaped point” which indents or 
cuts the upper ridge of a previously crimped paper strip, in 
Bd which there was a longitudinal raised V-shaped boss, such as 
; would be made by passing a fillet or strip of paper through a 
_. Morse register with the lever constantly depressed. Theaction 
“of the diaphragm produced in the ridge of this V-shaped boss 
_” a series of, indentations or cuts producing the record, which 
- °° ig then fed along and under a reproducer comprising a second 
diaphragm, provided with a delicate style adapted to rub 
upon the record produced as above described. The paper is 
fed by a drum revolving by clock work. The reproducer or, 
as it.is termed in the article, “ reproductor,” is similar to the 
recording or indenting apparatus except that the diaphragm 
. ig more delicate, as is also the style. The reproducer was 
essentially a development of Mr. Edisons’ and that in con- 
. nection with the practical mechanical production of a suitable 
“ gecord separately and operating in conjunction may be taken 
“asthe essence of Mr, Edison’s inventions, substantially the 
Lee . same idea of producing a record on a ridge whereby it is in 
-. *. ,. relief as distinguished from being in a groove, is also referred 
‘ , to-in Edison’s caveat of March 8, 1878, and more particularly 
in Fig, 7othereof. Itis, moreover, also disclosed in his British 
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patent, No. 2909, of 1877, “ Deft. Ex.,No. 32,” the application 
of said patent having been filed on July 30, 1877, but not 
disclosed to the public until about January, 1878. Fig, 6 of 
that patent illustrates this method of reproducing. 

*While Edison, therefore, clearly disclosed his ideas 
whereby he may employ a vertically undulatory record to 
operate a reproducer, for the purpose of reproducing artic- 
ulate speech, in the manner set out in the article of the 

‘<¢Scientific American” referred to, he in no wise confined 
- himself to that particular type of apparatus, as he developed 
this art in various directions, and the more important of these 
“embodied the principle of a depressed vertically undulatory 
‘record, or one in which the operating portion of the record 
” -was at the bottom of a groove, the said groove being either a 
helical groove about its cylinder or a spiral groove upon a 
plate or disc. His original and practical machine exhibited 
to the public were of these characters, and the one most 
-commonly seen was that employing the helical groove. This 
construction of apparatus will be readily understood by 
‘reference to his American patent; No. 200,521, of Feb. 19, 
*_°'1878, Defendadt’s “‘ Exhibit, No. 3," and to which I wilt briefly 
refer. A drum A is fixed upon a shaft X, which is screw 
* threaded at one end and caused to be fed through a stationary 
2 nut P, in which it is located by a suitable clock work or motor 
“=-M, The drum A is provided on its periphery with a helical 
~ _ groove, the pitch of this groove being the same pitch as the 
.. * .serew of the shaft. A record plate or tablet is wrapped about 
“the drum and is revolved with it, To one side of the drum - 
‘js arranged a mouth piece B, having a diaphragm G furnished 
‘. with a style which presses upon and indents the tablet wrapped 
about the cylinder, The adjustment of this indenting style 
is such that it presses upon the tablet in a line with the centre 
of the helical groove, and so as to depress the same into the 
groove to such an extent as to produce sloping sides or walls, 
If the cylinder is now revolved, a helical groove will be 













Bi WE _ formed in the tablet which will have uniform depth. If, now, 
_*  gounds are so delivered to the diaphragm that it is caused to 
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vibrate by speaking into ‘the mouth piece B, the bottom of the 


groove will be indented or caused to take an undulatory form, - 


the curves of which Will be below or above what would other- 
wise be the normal bottom of the groove, according to the 
pressure exerted by the diaphragm upon the style. In this 
manner we will have produced a record groove in the tablet 
having sloping side walls and with a vertically undulating 


“bottom. At the opposite side of the drum is arranged a 


teproducer comprising a diaphragm F of more delicate mem- 
brane and a delicately arranged style D consisting of a style 
point attached to the free end of the light spring, the end of 


. said spring being connected with the diaphragm by a thread 


or other suitable means, The reproducer is so adjusted rela- 
tive to the cylinder that its style rests .upon the bottom of the 
groove, and is thereby acted upon by the undulating surface 


of said groove. Regarding the reproducer the patent states : 


“C is a tube similar to B, except that the diaphragm 

‘is somewhat lighter and more sensitive, although this is 
not actually necessary, In front of this diaphragm is a 

“light spring D, having a small pojnt shorter and finer than 
the indenting point on the diaphragm of B. This spring 


-'* “and point are so arranged as to fall exactly into the path 


of all the indentations, This spring is connected to the 

diaphragm F of C, by a thread or other substance capa- 

ble of conveying the movement of D. 
4 It will be observed that in the description of his apparatus, 
Mr, Edison points out that the reproducing style should be 
finer than the indenting point, which is proper and has been 
demonstrated by subsequent development of the phonograph 
as being practically essential where a vertical undulating 
seund-record is employed. 

The material of which the tablet was composed in the 
early instruments of Mr. Edison, were usually tin foil, and 


» this was wrapped about the cylinder tightly so that it rested 


upon the crown or helical ridge dividing the adjacent grooves. 
This left the central portion of the coil oven. a groove unsup- 
ported, so that it was in excellent condition to receive the 
indenting action of the recording style. But while Mr. Edi- 
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son largely used tin foil, he recognized that they were many 
other substances excellently adapted to the purpose, and 


‘especially a composition of wax. the use of wax being ‘more 


preferably in the form of paraffine or stearine, the latter very 
. largely comprising the composition of the modern metallic 
"soap records now commonly in use, The stearine wax is 
more particularly referred to in Edison's English patent, No, 
1,644, of 878, and ‘* Defendants’ Exhibit, No. 11,” and to 


“which I will shortly refer. At that time, when proposing to 
* use a waxy substance, Mr. Edison proposed to apply it to a 


sheet of paper, a strip of paper, or a card, employing these 
substances as a base for supporting and conveying the more 
sensitive composition upon which the record was to be formed. 
In some cases he proposed to use the waxy surface as the 
immediate material upon which the indenting or cutting style 
of the recorder operated, while, in other cases, he proposed 
2 that such waxy compound should be coated with a thin sheet 
” of tin foil whereby the indénting point of the recorder would 


be kept clear of contact with the wax “ and thus obviate any 
. “possibility of becoming clogged. That Mr. Edison had no 


idea of limiting himself to any particular material is evident 


i 3 | from the language of the farr-omy of this patent, No: 


ae ~ 200,521, in which he says : 


“The invention consists in arranging a plate 
diaphragm, or other flexible body capable of being 
vibrated by the human voice, or other sounds, in con- 
junction with a material capable of registering the move- 
ments of such vibrating body by embossing or indent- 
ing or altering such material, in such a manner that such 

_ tegister-mark will be sufficient to cause a second vibrat- 
ing plate or body to be set in motion by them and thus 
. feproduce the motions of the first vibrating body. ” 


It is evident that this language’would include not only 
‘the tin foil, but a tablet or surface of wax or waxy material, 
which may be indented or altered in the line of a groove. 


While he describes in his specification. the use of tin foil as 


preferable he nevertheless clearly impiies that this is not 
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~ essential because, on page 2, in referring to a stereotyping 
method of multiplying the records, he says: 
“ The record, if it be upon tin foil, * * *,” 





Further on, hestates that the material upon which the 
record is t8 be mad@ may be 
“soft paper saturated or coated with paraffine or similar 


material, with a sheet of metal coil on the surface thertof 
to receive the impression from the indenting point.” 


Two other substances for records are also disclosed in 

a this patent, namely, one in which the groove is formed in 
paper, and the other in which the record is formed by deposit- 

ing upon a strip of paper an ink which produces raised por- 

tions and which constitutes in effect a vertically undulating 
sound record. I had frequent occasion to observe the opera- 

tion of these early Edison phonographs and to examine the 
tecords produced thereby, and while they did not embody all 

the nicer constructions and perfect reproduction of articulate 

_. speech and sound, of which the more modern machines are 

x - capable, they were, nevertheless practicable embodiments of 
wih SS the art of reproducing by the employment of a vertically 
* _undulatory sound-record with sloping side walls, in connec- 
tion with a,diaphragm and delicately mounted style, tracking 
in the bottom of the record groove. The construction of the 
original machines employing the drum and screw feed, were 
of such simple character that-very little adjustment was neces- 
sary, and there was, therefore, very small liability of the 
reproducer not following the record surface of the bottom of 
the groove, but as the development of the art progressed, com- 

* plications were introduced into the mechanism for making the 
. devices more automatic, regarding the feeding element of the 
aah machine, and also in forming the record grooves on a very 
* much finer scale, thus increasing the liability of the repro- 

ducing style working out of strict alignment with the bottom 
of the groove. Even to overcome this possible defect or 
trouble, a delitately mounted style, such as disclosed in the 
early Edison patents, would, in = large measure, if not wholly, 
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overcome such difficulties. For, example, it would only be 
necessary to so flexibly support the style that it might be 
retained in the bottom of the record groove by the gravity 
action of the style itself, as would undoubtedly take place in 
the’ freely supported style indicated in Fig. 8 of Edison’s 
English patent, No. 2909, of 1877, ‘‘ Defendants’ Exhibit, 
No. 32," and in Fig. 27 of his English patent, No. 1644, of 
1878, ‘Defendants’ Exhibit, No. 11.” That this is evident 
will readily be understood when we bear in mind that the 
Edison machines all involve a mechanical feed where a disc 


.or cylindrical tablet were employed, and, consequently, the 


only possible displace of the style relatively to the bottom of 
the groove would only be a portion of the width of the groove 
itself While no difficulty was experienced in this regard 
with those types of the Edison machines where the grooves 
were fairly wide, this difficulty would naturally grow as the 


; grooves became narrow, but just in the same proportion 


would the gravity type of style shown in these two patents 
more effectively meet any requirement in this regard. The 


_ finer the groove the less possible displacement of the style in 


the groove, and consequently, the less lateral adjustment 
would be required of the style mounting, as under no con- 


_ ditions would said lateral capacity of adjustment be required 

-“for more than approximately one-half the width of the groove, 

~ “which, in the modern machines, would be about a one two- 
* hundredth part of an inch, : 





I notice that Mr. Cameron, in his testimony, character- 


-. izes the early Edison phonographs to be very imperfect, and 


largely asserts that these defects inherent to it were mainly 


” = due to the fact that the reproducer had to be adjusted, “ by 


the exercise of great care and skill." I do not agree with 


* him, as I never saw any great difficulty required to be over- 


“comein using the early Edison phonographs. While Mr. Cam- 
eron speaks of the Edison record groove of the early machine, 


- as “exceedingly fine” and as ‘‘a thread like line” this lan- 


guage must be taken in a comparative sense, for while it might 
be so designated as compared with coarser structures found in 
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the arts, nevertheless the original Edison grooves were 
exceedingly coarse affairs as compared with the present fine 
record grooves of the modern machines. On account of 
everything being gp a larger scale in the original Edison’ 
Phonographs it was, as I have before pointed out, perhaps 
More easy to insure the reproducing style following the 
bottom of the groove than is the case with the more modern 
machines employing the same types of mechanical feeds, but 
with the grooves very much finer. This is evident from the 
fact that while the elements involved in the feeding mecha- 
nisms do not decrease the possibility of lost motion, but 
_ Father increase it, the fineness of the record groove necessi- 
tates somewhat more accurate adjustment of the reproducing 
style to insure it tracking the groove and remaining at thc 
bottom thereof. Moreover, this difficulty is very largely due 


to the fact that in the modern machihes, the mode of substi- © 


tuting new record is such that there is no absolute certainty 
of the position which will be assumed by the record groove 
beneath the reproducing style. That this is evident, will be 
‘readily understood when we bear in mind that the width of 
a modern record groove is only about z}y part of an inch, 
and, therefore, if the record were crowded on the drum a 
little moréfirmly in one case than in another, the relative 
adjustment of the record groove to the reproducing style 
would be different. Furthermore, if the record is placed upon 
the drum without regard to its position, circumferentially 
“considered, it is clear that we may so arrange it that the 
operative point of the groove may be thrown either to the 
left or right of the style, to any extent within the width 
of the groove, thereby again slightly displacing the record 
from.the true position which it should have upon the drum, 
and relatively to the style. This possible displacement of the 
record under the reproducing style in the modern machine, 
is also very largely due to the fact thatthe records are sup- 
posed to’ be interchangeable with a standard class of 
ntachines, but it is self-evident that it is practically impossible 
‘in substance of the nature of a waxy compound to so form 
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the records that they will, under all conditions, fit upon the 

~ drums, to exactly the same spot or position. Such would be 
an utter impossiblity under any: ordinary process of manu- 

” facture which could be commercially carried on as a business. 
The trouble, therefore, is an incident which has gradually 
<“erept into the more modern machines and while adequate 
“provision ‘existed in the prior art, to compensate for this 
* trouble, there appeared at the time no necessity for elaborat- 
ing upon or building around it theories of great advantage 
and of wonderful ingenuity in overcoming it. In the early 
days of the phonograph, there were many other important 

, considerations to be kept in mind involving the development of 
« the phonograph into a form to make it practical, whereby it 
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“of the inexperienced public with a reasonable assurance o 
successful operation.. In all of Edison's earlier productions, 
- reasonable capacity for adjustment was provided, and whether 
= ... “*this automatic or self-adjustment capacity was relatively 
increased as the development of the art progressed, it seems 

to me that such modification of the apparatus which might 

~:~ have beeen made in this regard, was very largely a matter of 

© mechanical skill, “- Ee, 
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(Witness continues his answer.) * ~ 

In the Edison patent,'No, 200,521 ‘* Deft. Ex, No. 3,’to 
which I have last referred, there. isa statement on page 2, 
.. ‘relative to the modification of apparatus which may be con- 
"structed embodying the general principles, however, of the’ 
system of reproducing illustrated in Figs. 1 and 2. This 
statement is as follows: 

“It is obvious that many forms of mechanism may 
be used to'give motion to the material to be indented. 
For instance, a revolving plate may have a volute spiral 
cut both on its upper and lower surfaces, on the top of 
which the coil or indenting material is laid aud secured 
in a proper manner. A two-part arm is used with this 








could be manufactured extensively and placed in the hands, 
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~ disc, the portion beneath the disc having a point in the 
lower groove, and a portion above the disc carrying a 
speaking and receiving diaphragmic devices which 
arm is caused by the volute spiral groove upon the 
lower surface, to swing gradually from near the centre 
to the outer cffturhference of the plate as it 1s revolved, 
or vice versa, 
Anapparatus of this general character adapted to 
a magnet that indents the paper is shown in my appli- 
cation for a patent, No. 128, filed March 26, 1877; hence 
no claim is made herein for such apparatus, and further 
description of the same is unnecessary.” 


_.° The application thus referred to as having been filed on 
“March 26, 1877, was subsequently issued as Patent No. 


" 7/213,554,/dated March 25, 1879, a copy of which patent is 


here in evidence as ‘‘ Defendants’ Exhibit, No. 4.” 
The invention:described in this patent is an automatic 
.. telegraph and, for the purpose of tlie present case, it is only 
necessary to refer to such features of it as are referred to by 
Mr. Edison in his patent, No. 200,521. This part of the 
apparatus of a disc or turntable a, adapted to rotate upon a 
| Vertical shaft in a horizontal plane It furthermore, employs 
two styles, each upon a universally. mounted arm, and said 


*. styles adapted to be held in engagement with the turntable 


or disc,.ofthé material support thereon. The turntable has 
a spiral groove formed in its upper face, and a corresponding 
spiral groove in its lower face, the two spirals having the same 
pitch, and are shown in the drawing as being concentric. The 
varm m, which carries the lower style, 1, which is gn engage- 
ment with the lower groove 8, is a bell crank lever, pivoted 
in a block 0, which in turn is vertically pivoted by a pin o.' 
The upper arm n, is mounted in precisely the same fashion 
* as the lower arm ; it is also a bell crank lever, and carries at 
its guter or free end a tracing style 12, The upper arm or 
lever n, is also pivoted to the block 0, and the short arm of 
the two levers m and n engage, so that when the upper lever 


, fn, is moved away from the disc, the lower arm is also moved 
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away and vice versa, When the arm n, has its style resting 


* upon the material on the upper surface of the disc, the pin 


or style 1, of the lower lever, projects into the spiral groove 
upon the under side of the disc. The disc is revolved by 
clock work, and its revolution causes the two levers to travel 
radizally across the surfaces of the disc, under the feeding 
action of the lower spiral. It will furthermore be observed 


"that both of the levers, n and m, are pivoted in such a 


manner as to have universal movement, namely, a movement 
about a horizontal axis and: also about a vertical axis. 
Referring more particularly to the construction of the 
upper arm, I find that it carries, in fact, two styles, 
one an indenting style 6, and one a tracing style 
12. The indenting style is indented by an electro magnet r, 
by which it is depressed by response to electrical impulses, 
and is thus made to indenta sheet of paper that is placed 
upon the upper surface of the table, and in alignment with 
the spiral groove. These indentations bear a great resem- 
blance to the indentations made by the Edison phonographic 
recorder, that is to say, they are. comparatively shallow and 
narrow grooves with sloping walls. The tracing style 12, is 
mounted upon a leaf spring v, fixed with one end to the 


a leaver n, and in the use of this tracing stylé it engaged the 


“indented grooves, and rides up on to the not indented or less 
indented portions of the paper, and then again rides down 
into the indented or moré indented portions of the paper, as 
the case may be. These up and down movements of the 
style makes and breaks an electric circuit, by which similar 

* records are made at a distant station, The machine, there- 
fore, performs two functions, namely, recording telegraphic 


: ; messages, and automatically reproducing these messages at a 


, distant station, 

t In the operation of this apparatus, the upper lever arm, 
11 is allowed to fall by gravity and is supported by the paper 
‘or material operated on by the use of a little spring, 13; the 
lever, therefore, floats, as it were, and is gravity actuated, 
The style,.12,.carried by the spring, v, also connected with 
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the arm, n, is pressed downward upon the indented paper 
with a gentle pressure, and thereby permitted at all times to 
follow the irregularities of the said paper produced by the : 
recording style. As the table rotates under the operation of 
the motor, th¢ sty4e, 1, on the arm, m, causes the upper arm, 
n,, and itt style tobe propelled uniformly and radially across 
the record tablet, and in this manner the reproducing, style 
12, is always guided in the line of the indented portions of 
the tablet. The operation of the electro magnet, r, acting 
upon the style, 6, causes said style with each impulse to be 
forced down upon the paper exactly above the groove in the 
table, and indents the paper as long as the style remains de- 
pressed. The pressure which the recording style exerts upon 
the paper in indenting it gradually, although rapidly increases 
from zero to a maximum, and when the recording style is 
again withdrawn from the paper, the pressure which it had 
exerted gradually, though rapidly, decreases again to zero. 
. The grooves, therefore, which the style makes are shallower 
at the ends than in the middle, and in this manner, a record 
groove is obtained in a tablet having various depths, or being 
» in a sense a vertically undulatory record. 
In reproducing with this instrument, the same general 
operation i is cartied out, except that the electro magnet, r, is 
~ fot energised, and consequently the recorded style is not 
reciprocated, The reproducing style, 12, in this case, rides 
over the irregularities of the record, and in this manner 
' ~ reproduces the recorded message at a distant station. 
en It will be seen that in this machine there is arecord 
Sy groove extending in the line of a spiral ; that there is a style 
ahs which tracks this groove, and which was held in engagement 
with the groove by gravity, slightly counteracted by the 
resiliency of a spring, and that this style is mounted upon an 
arm, which, in turn, is provided with a untversal joint, so that 
it can move up and down and also laterally. In other words, 
the reproducer is mounted on a universal joint, and is held 
against the record by a yielding pressure. 
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In this patent Mr. Edison says: 
“The underneath spiral might be dispensed with, 
and the spiral on top of the plate might be continued x 
out a greater distance from the centre, and the additional 
spiral used for giving an outward movement to the tate 
arm.” : 
This modification is that which is fully disclosed i in some 
of the illustrations of his English Patent, No. 1644, of April moe 
24, 1878, “Deft. Ex. No, 11.” 
Referring now to this Edison British Patent, No. 1644, 
of 1878, I quote from the specification : 
- By extensive experiment and research; I have 
+ been enabled to obtain very perfect articulation and to 
produce a record in a convenient form for preservation, 
‘The sound vibrations are made to move a point 
that by preference is a diamond or other very hard sub- 
stance, and of peculiar shape. The sound vibrations in Vee gees 
the atmosphere act upon a diaphragm, or other body ve 
capable of motion, and the same moves the indenting 
point, and acts as a phonograph. The indented material 
is propérly designated aphonogram. * * * 
“The instrument, or portion of the instrument, that _ 
reproduces the sound from the phonogram, I term a 
‘phonet’ * * ** i 
“The phonogram may be in the form of a disc, a Z 
sheet, an endless belt, a cylinder, a roller, or a belt, or i 
strip, and the marks are to be either in straight lines, os 
spiral, zig-zag, or in any other convenient form, so long e 
* as the apparatus is adapted to bring the same into con- * 
tact with the phonet or speaking part of the’apparatus, 
and the reproduction of the phonogram from a matrix 
or copy in relief of an original phonogram may be made 
upon a belt, roller, cylinder, plate, or other convenient 
surface, * * 
an “Tt is important that the point used in the phonet 
-:.,  €orrespond in shape to that of the phonograph, but 





slightly smaller, so as to follow the bottom of the depres- : bre 
Sions without contact upon the sides.” ue 
The above quotations show very clearly that Mr. Edison i e ‘ 


contemplated the use of discs and cylinders as records such 
as used at the present day; also that the cylinders were to 
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have a spiral groove, and in being produced originally, were 
to be formed aya record style having very hard character- 
istics, Which is also substantially followed in the commercial 
practice of to-day ; it also shows that the groove of the record 
was to be formed in such a manner that it had a bottom and 
sides or walls, as it expressly states that the reproducing 
point of the reproducer or phonet is “to follow the bottom 
of the depression without contact upon the sides,’’ which is 
the essence of many of the contents regarding the character 
of the reproducing devices employed by the complainants, 
‘and as necessary to a cornmercial phonograph as made at the 
present time. 
As this patent'specifically describes the manner of form- 
ing the irregularities or unduldtions in the bottom of the 


: groove, it is quite evident that we have in this patent a record 


groove having sloping side walls and a vertically undulating 


_ record at the bottom of said walls and joining them, which 
“record is specifically described as being adapted for use in 
_ ‘connection with a reproducing style of a shape smaller than 


that of the recording style whith formed the record groove 
so as *fo specifically follow.the bottom of the groove and 
avoid, as far as possible, contact with the. sloping side walls. 
: It will also be seen from the quotations above placed 
upon the record, that Edison had clearly defined ideas regaid- 
ing acommercial interchangeable record, namely, one which 


“might be reproduced and sold as an article of manufacture 


adapted to be used upon other phonograph machines than that 
on which the original record was produced, and which is now 


_ the commercial practice, and I would particularly refer to 


his description of making this phonogram or record tablet in 


“the form ofa cylinder, having the spiral groove arranged 


thereon, which is the commercial type or furm of record 
tablet commercially used not only in the Edison machines, 
but upon the graphophone machines also, Moreover, they 


* ‘are record tablets in which the record groove has sloping side 


walls, and a vertically undulating bottom, conforming pre- 
cisely and identically to the record used by the complain- 
ants. . 
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The drawings of the patent illustrate several types of the 

phonographs which Edison had made at that time, and also 

discloses in the last two sheets of drawings a variety of the 
” various modifications which he had used in his experiments 
in the development of the art. In the drawings, Figs. 1 and 

2, illustrate the general character of phonograph instrument 
referred to by Edison in his patent, No. 200,521, as being 
embodied in his application which subsequently issued as 
patent, No. 213,554, and to which I anave previously refer- 
red, 

: Various modifications are shown’ in Figs. 6 to 11, illus- 
trating different ways of mechanically feeding the recorder 
and reproducer over the record tablet, in the character of 
‘machine, illustrated in Figs. 1 and 2, Figs. 12 to 15 illus- 
trate the other type of the Edison phonograph in which the 
cylindrical drum is employed about which to place the record 
. tablet, and upon which a, helical record groove is formed. 
~ This type of machine more nearly corresponds with the type 
illustrated in his American patent, No: 200,521, * Defend. 
ants’ Exhibit No. 3.” 

Referring first to the former of these types of machines, 
there is a turntable, d, moved by a suitable motor about a 
‘vertical axis, so that the turntable revolves in a horizontal 
. plane. The turntable has cut into its upper surface a spiral 
groove core, which corresponds, in effect, to the helical groove 
upon the cylinder of his U. S, Patent, 200,521. There is also 
an extension 3 of that spiral groove, toward the centre of the 
~ turntable, as suggested in his automatic telegraph patent No, 
213,554, before referred to, Upon the turntable is stretched 
“and clamped a sheet of tin foil, or other suitable material, 
forming the tablet, which may have a hole in its centre, so as 
to leave the inner spiral 3. uncovered, There is an arm, i, 
* ‘which extends radially over the turntable, and is pivotted ‘at 
its outer end upon a horizontal pin, 5, carried in a head, 
pivoted by a vertical pin, 6, upon a suitable standard, the 
said pivots making a perfect universal joint for the arm. 
This arm carries atits free end a mouth piece with a diaphragm’ 
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pes and style, and since the arm can freely swing horizontally, 
over the surface of the table, the style can always be made to’ 
be sapotioea some portion of the style groove, 4. Con- 
nected with the mouth piece or extending from the arm, i, is 
- a short lug or arm, g, which carries a guide pin or style 
intended to engage the spiral groove, 3. When the pin 
engages the spiral groove, 3, the style on the diaphragm 
NaS engages the spiral groove, 4, or the tablet which may be rest- 
; ing over said groove ; and since these two spirals are exten- 
sions of each other, and, therefore, have the same pitch, it 
follows that as the turntable is rotated, the arm is swung over 
‘the table by the groove, 3, acting upon the pin which engages 
. it, the style on the diaphragm will, at the same time, be over 
ENS a corresponding portion of the spiral groove, 4. The arm, i, 
: is carried down upon the turntable by its weight, so’ that the - 
“style of the diaphragm rests upon the tin foil or tablet by 
ore ,” gravity. £ j 
i A sound record if made by this machine by rotating the a4 
table, and speaking into the mouth Piece, and said record is H 
.. in the form of a spiral groove, of the same character as that 
produced in the Edison machine of his patent, No. 200,521, or 
"~~ namely, one in which there are sloping side walls terminating in 
t abottom having a vertically undulating record. When repro- 
“duction is desired, the arm, i, is lifted and swung back, the 
style ig put into engagement with the beginning of the groove, 
and the table is rotated as before. In this case, a small horn,” 
a a - + in the nature of a speaking trumpet, is placed over the 
ety *’ mouth-piece, so as to intensify the sound. This class of 
machine, as well as the one employing the revolving cylinder, 
were manufactured by Mr. Edison and reference to one of | 
these machines will be foundin *‘ Defendants’ Exhibit, No. 
21,” which is an extract from Du Moncel’'s work entitled: 
“The Telegraph, Microphone and Phonograph,” on pages 
247, 248, of which are illustrations of the machine. In these 
machines, the record tablets:or sheets, are removable and 
“exchangeable, and the machine is especially designed with 
me this object in view. 
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’. ~In desribing the operation of this machine, Edison uses 
the following language : 


c “The phonograph is upon a lever arm, 1, pivoted 

at 5, toa vertical stud, 6, so that the phonograph may be 

raised or lowered vertically, or moved horizontally for a 

purpose hereinafter explained. 

“It is now to be understood that if a person speaks 

“with his mouth near the mouthpiece of the phonograph 

_ “the sound vibrations will act upon the diaphragm, and 

- vibrate it, and communicate to the indenting point a sim- 

ilar movement, and that if a piece of metal coil or other 

_ material susceptible of being indented is placed beneath 

or behind the indenting point and caused to move reg- 

*' ‘ylarly, or the indenting point move over the material that 

_ said material may be indented and for a perfect record 
of the sound vibrations * * *, 

“ The material upon which the record is made may 

2" be of metal foil, such as tin, iron, copper, lead, zinc, 

- “cadmium, or a foil made of composition of metals, 

“Paper or other materials may be used, the same 

being coated with paraffine orother hydro-carbons, waxes, 

gums or lacs, and the sheet so prepared may itself be 

indented, or the material, say paper, may be made to 

pass through a bath of hot paraffine and then between 

scrapers. Thin metal foil is now placed on the material, 

and the sheet passed through rollers, which give it a beau- 

tiful smooth surface. Theindentations can now be made 

in the foil, and the paraffine or similar material, and the 

.\- indenting point does not become clogged with the para- 

*. ffine, in consequence of intervening foil.” 


The part of the above matter, beginning with the words 
“ the material’? will be found at line 24, on page7. I under- 


“stand these two, latter paragraphs to describe types of the 


‘record tablet which may be used. The first is the tin or other 
. foil, which is indented in the manner well known in the early 
phonographs of Edison. The second is a tablet composed of 
-paper with a coating of paraffine, or other hydro-carbons, 
“waxes, gums, or-lacs, leaving a waxy surface which “may 
itself be indented,” The third type of record tablet is one 
in which paper is coated by passing through a bath of hot 
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’ 
paraffine, and after being scraped smooth, is coated with a 
very thin metal foil, such as tin foil, to give an exceedingly 


smooth surface, so that while the indenting record style shapes 


therecord inthewak, itis kept outof immediate contact with the 
wax by the smoot metallic coating. This particular character 
of tablet is also referred to in Edison's patent, No. 200,521. 
I understand that the second character of tablet is one in 
which the recording style ploughs its way through it in 
making the record groove, whereby a groove would be formed 
having sloping side walls and a vertically undulating record 
at the bottom. That the indenting point or style is a cutting 
style and produces in its effect an engraving action is evident 
from the fact that Edison speaks of the possibility of it clog- 
ging with the paraffine, this result taking place owing to the 
fact that at that ‘early date he had not arrived at a perfect 
composition in the form of a wax which cquld readily be 
engraved without more or less adhering to the engraving style 
of the recorder. _ It was immaterial to him how he produced 
his vertically undulating sound record so long as its configura- 
tion was correct, and, owing to the sticky tendency of the 
wax then employed by him there was more or less tendency 


" to clog the engraving point or style, and he, therefore, largely 


used the layer of thin tin foil, through which the shape of the 
wax could be mechanically formed under the operation of the 


diaphragm. 


It will thus appear that the record tablet which Mr. Edi- 


* gon proposed was one having a backing of paper or cardboard, 


coated with wax, or a waxy substance, and having the record 
engraved or gouged therein on a spiral or helical line, the said 


“ secord having sloping side walls and an undulating bottom, 
- and being adapted to receive and operate upon a style of a 
°. reproducer or “ phonet” of less size than the engraving or 
“recording style which formed the groove ‘‘so as to follow the 


bottom of the depressions without contact upon the sides,” 
The said construction being substantially the character of 
records later disclosed in Complainants’ Patent, No. 341,214, 


+ of 1886, in suit, and substantially of the character employed 
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>in the present modern records, especially in view of the fact 
that Mr. Edison specifically describes that these wax records 
may be made in the form ofa cylinder. This is also more 
positively apparent when we bear in mind that Edison's early 
-work involved the use of stearine as a waxy component and 
‘this substance is very largely the basis of the present metallic 
*soap records found in commercial use, both by the Gramo- 
~phone Company and the Graphophone Company, the ,Com- . 
plainants here in suit, In connection with the use of stearine, I 
would call attention to the article found in “Engineering,” 
printed in England, April 18, 1879, p. 327, describing a phono- 
"graph of M. Lambrigot, said article being entered in this case as 
“Exhibit No, 19,” wherein reference to the use of stearine 
‘by Mr. Edison is made in the following language: 


“Tt is only fair to Mr. Edison, the inventor of the 
phonograph itself, to’ point out that the plan of produc- 
ing a phonogram on astearine surface * * * were 
suggested by him longago -* | * * .” 


LEE GT 





From which it will appear that in the early work of Mr. 
‘Edison, due credit was given to him for the employment of 
this most important article in the production of an engrayed 
_. ,wax record. 
* >,» To avoid a misunderstanding as to the meaning of the 
“words indent and indented as used by Mr. Edison in 
“describing the character or form of his records, I would say 
'“yethat the term ““indented”’ is in full accord with the idea of 
+ “* eutting or engraving when applied to the article produced. 
7 Adjourned subject to further notice, 


” 








PRIA TERT, 











PHILADELPHIA, Feb. 11, 1901, ‘ 
, » Met Pursuant to agreement, 

i Present : C. A, L. Massiz, of Counsel for Complainant. 

. Horace Pettit, Esg., of Counsel for Defendant. 
(Mr. Hunter resumes:) 
The terms “indenting,” “indentations” and ‘‘ indented” 

used by Mr. Edison in his patents refer to the record of the 
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“cut into sfoints Tika row of teeth.” “ Indented” is defined 
. as cutting the edge into points or inequalities like teeth,” 
why A “jagged” ‘‘notched,” “stamped in,” “ dented on the surface.” 
“ Indentation"’ is defined as a “ recess or sharp depression in’ 
any surface.” It will be seen from these definitions that when 
applied to the variety of surfaces of the tablet such as em- 
ployed by Mr. Edison in connection with pointed styles or 
recording points, the said terms would include the cutting or 
engraving as well as the embossing features. In the case of 
’ the use of tin foil unsupported by the employment of grooves 
under it, the irregularities wgre produced by embossing, but 

in the cases where paper was used in the manner specified in a 
the Scientific American article of November 17, 1877, and 

_Mmore particularly where the tablet was “coated with paraffine | 

i 


oe 
f . 
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a” es sound or sounds formed on the tablet. Webster's dictionary 
- , defines the word indent” as ‘to notch,” “to jag," “to 
{ 


eth or other hydro-carbons, waxes, gums or lacs,” and directly 

' subjected to the action of the recording style as specified in 

Edison’s English Patent, 1644, the tablet was unquestionably B) i 

cut, gouged or engraved into theproper irregularities to pro- } 
i 





duce tht record of the sound, “ other hydro-carbons” found on 
‘line 27, page 7 of the English patent, would include a large 
variety of waxes and resins of various degrees of hardness, ; 
&*>> and which if used separately or in connection with paraffine, ; 
might be employed to produce a tablet of the desired solidity i 
and brittleness to answer the requirements of a suitable 
record, I understand that Edison's patent does not limit him 
_ to any particular specific tablet, but is specially drawn to 1 
_ » designate a composition tablet which may be either embossed j 
".,. oF engraved. | | 
ase Referring again more specifically to the construction of ' 
_. machines shown in this English patent, to Edison, No. 1644, 
“> of 1878, it will be observed that in Figures 6. to 10 inclusive, 
Mr. Edison shows other means for producing a mechanical 
anid; “feed of the lever, i, across the tablet, and these are such a 
act construction that there is absolutely no support for the repro- 
ducing head and lever other than the record itself, so that the 
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reproducer rests by gravity or floats, as it were, upon the 
surface of the record, being sustained thereby through the 
medium of the style, which traverses the grooves. Referring 
to these figures the patent states: 


In Figures 6 and 7 the shaft e projects above the 
surface of the disc, d, and there is a tooth upon the shaft 
contiguous to a rack bar extending from the phonograph, 
hence each revolution of the shaft,the rack bar, and pho- 
nograph will be moved the space of one. tooth, conse- 
quently the lines of indentation will be-parallel and con- 
centric to the shaft e, excepting at the places when the 
tooth acts to move the rack bar and phonograph outward 
orinward *.* *,” ‘ 

“In Figure 8, a worm, upon the shaft, e, acts upon 
a worm pinion to revolve the shaft e, 5, and the worm at 
the other end of the shaft, e, 5, acts upon teeth around 
the base of the lever i, on the stud 6. By this device 
the phofograph will be moved outward gradually, and 
the line of indentations will be in a spiral, corresponding 
to the continuous spiral groove in the plate d, : F 

“In Fig, 9, the shaft, e, is made with a fusee P', : s 
and one end of a swinging arm connected to the phono- 
graph takes against the’same, The spirals of the same 
gradually move outward the phonograph, as the disqand 
shaft are revolved, and the lines of indentations will be 
spirally the same as that made by the spiral 3. 

“In Fig. to, the shaft e, is provided with a screw 
pinion meshing with teeth upon a cam wheel 7, This 
- gives the same movement to the phonograph as the 
-4 spiral groove, a. 








Either of these modifications of the feeding mechanism ; 
may be employed in lieu of the pin and spiral groove of Figs. ey 

1 and 2, and it is evident that in these constructions, 6 to 10, * gt 

there is absolutely no support whatever for the reproducer :' 

4 *except that which is secured by the style travelling in the 

~ pan “record groove. Reference to Fig. 9, shows the reproducer, 

= . +a, floating upon the tablet on the disc or turntable, d, since 

: there is no support for this reproducer except by the style. 

The connection between the reproducer and the fusee, p’, is 

‘by “a swinging arm” which is loosely pivoted to one side of 
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the reproducer head and has its free end loosely sustained by 
the fusee, so as to follow down its spirals by gravity without 
in any manner supportifg the reproducer head in a vertical” 
direction.’ At most it simply causes the reproducer head to 
travel horizontally, as the turntable revolves. 
At this time, I would briefly refer to the fact that the 
poe various mechanical constructions of this Edison patent, 1644 
3 of 1878, have been largely embodied in the mechanism shown 
in the Bell and Tainter patent in suit, the only difference in 
the general arrangement being that in the Edison case the 
feeding was mostly done to the reproducer, whereas, in the 
Bell and Tainter machine, the record was made to travel and 
the reproducer held substantially stationary, which difference 
is an immaterial one, in view of the, fact that Edison’s patent a 
discloses both of these methods. The spiral groove tablet, 
with a floating reproducer, and means to produce a relative 
> +. travel radially between the tablet and reproducer, shown on X 
Sheet 1 of the Edison patent, is embodied in the machines of 
% Sheet 1, 2 and 3, of the Bell and Tainter patent, The par- y 
ticular mechanism for producing the relative feeding between 
the reproducer and tablet, shown in Fig. 8 of the Edison 
a patent, is the same mechanism which is shown in Figs. 12, oo 
eo 13 and 14 of the Bell and Tainter patent. The mechanism 
ae shown in Fig, 35 of Edison patent, and described as follows : 


“ Fig. 35 represents a phonet in which the phono- 
gram containing a sentence, speech, words, or other 
sound record is upon a belt or strip wound upon a reel; 
this belt is drawn along gradually and wound upon the 

* second roller by any suitable mechanism, and as the 
8 Sag See f phonogram is thus moved, it actuates the phonet, c, b,” 


picid 











"4 is shown in Figs. 18 and 19 of the Bell and Tainter patent. j 
It thus appears that the general mechanism of the patent in | 
suit is substantially the same as that of the English patent, 
and, moreover, operates in connection with a tablet of the i 
same construction, namely ; paper or cardboard coated with ' 
a waxy substance, and having the record grooved formed in t 

_ substantially the same manner, while the Bell and Tainter 
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patent feeds the record as distinguished from feeding the 
reproducer. I would direct attention to Sheet 2 of the 
Edison patent, and especially Figs. 13 and 14, wherein the 
record tablet is placed upon the cylinder q, and which, while 
‘- being rotated, is fed along in the direction of its axis so as to 
. produce a record groove in a helical form, and which helical 
“record is subsequently employed to operate a reproducer or 
‘phonet. Figs. 12 and 15 of the Edison patent, show the 
same general character of machine employing a helical 
iB record groove, but in which the reproducer or phonet is 
caused to be fed, while the record tablet is revolved, It thus 
‘appears’ that Mr. Edison considered these types as inter- 
changeable and as embodying substantially the same general 
features, it being necessary that there shall be a relative 
= movement between them, but it being totally inmaterial 
. "4. <which of the parts are caused to be mechanically fed. 
: Recess. : 


. LE eT a 


Tz 


Oi 


Sat 


i 


“ Lay al 5 
*" (Mr, Hunter resumes.) 


. I point out this similarity between the Bell and Tainter 
construction and the Edison patent at this time because I 
will, later on, take occasion to more specifically make com- 
‘parisons between this Edison patent and the Bell and Taihter 
mechanism in connection with the claims involved in this 

suit. B45 
+ Referring specifically to the drawings, Figs. 12 and 15 
“of the Edison patent, I find that the patent states : 






“'Instead of the sheet of metal foil being upon the 
disc d, it may be wrapped upon a cylinder q, as in Fig. 
12, In this case the cylinder is upon ashaft e’, revolved 
by gearing ath' * * * The phonograph is secured 
toa sliding shaft l', and said shaft is moved endwise 
back and forth by the screw k' acting upon an arm, m? 
that is secured to said shaft I’. As the phonograph is 
moved in one direction the line of indentations is made 
e spirally in the foil on the cylinder tube. * * * This 

feature is especially available for a phonet where the 
surface of the cylinder q is formed of an electrotype or 
other copy of the phonogram, * * * In Fig. 15 
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the phonograph is fitted to move horizontally, instead of 
the cylinder q. as in Fig. 12, but the shaft e' is provided 
with,a screw thread in one direction only, hence the 
phottograph Has to be positioned by hand after the arm 
o' has been raised from the screw k'. 
In Figs. 12 and 15 the phonograph can swing upon 
" the shaft I’ to raise the indenting point from the cylinder 
mate q, and allow the removal or insertion of a sheet of foil, 
er and there is a stop 8 for adjusting the position of the 
phonograph when brought down to indent the foil.” 





i 





I understand this to be a description of the character of 
machine in which the cylinder rotates and carries the phono- 
ait gram or record tablet, as employed in the modern machines, 
and that the phonet or reproducer is caused to travel over . 
the surface of the phonogram or tablet by a screw feed and « 
is at the same time loosely pivotted so as to have the repro- 
ducer constantly capable of moving to or from the phono- a 
gram or tablet. It enables the reproducer to be swung away 
+= ftom the recérd for changing it when desired, and if there is 
z any eccentricity in the surface of the record. such eccen- 
tricity acting through the style will cause the repro- 
ducer to’float, or ride upon the record by gravity. It will be 
~ abserved that the reproducer arm stands in an upright posi- 
tion, being pivotted, on the shaft |’ at the bottom, and carry- 
: ing-the reproducer or phonet a, at the top precisely on the 
plan indicated in the Bell and Tainter patent, that is to say, 
the reproducer is carried on a pivoted arm held’in an obliquely 
<hr _ upward position and the style of the reproducer rests upon 
the record. This same idea of pivoting the reproducer by 
means of an arm so as to press it upon the record and permit 
it to have a floating action, is also very clearly shown in Edi- 
son’s American patent, No. 227,679, of 1880, entered in this 
case as ‘‘ Defendants’ Exhibit No. 6,” and to which I will 
have occasion a little later to speak more fully. 

I would also direct attention to Fig. 27 of this Edison 
patent, which shows both the recorder and the reproducer 
operating in connection with the record. In connection with 
this, the patent states ; : 
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“« Fig, 27 represents two instruments in connection 
_with the cylinder q; in this case the phonet and phono- 
graph are separate. The phonograph records in the 
usual manner, but the phonet has its diagram’ set in 
motion by the rise and fall of the lever e. This reduces 
the scraping noise of the foil and acts by leverage, and 
a slight tension to move the diagram as the phonogram 
is moved beneath the point c.”” 


4 uses cia: 





I understand this to be a construction in which the style 
point cis carried upon a lever or arm is attached at its oppo- * 
* gite end to the diagram of the reproducer, the construction 
being such that the style is permitted to float to follow the 
‘irregularities of the record groove. I find further reference 
to this construction on page 2, line’53, as follows: 


“I find that an arm at right angles to a diaphragm, 
with a point resting upon the phonogram, will reproduce 
the tones by the 2 weight. and leverage of the arm moving Pe 
the diaphragm.” a 4 x, 

: The patentee does ee limit himself to any special ; a 
character of material for the diaphragm, preferring a 3 
“lighter diaphragm for the phonet or reproducer than that 

_ lof the recorder or phonograph. On page 9, ‘lines 45, 

oshe refers to the use of “parchment or similar material” 
~ Sand again, in his prior British Patent No. 2909, of 1877, | 

‘entered here as “ Defendants’ Exhibit, No. 32,” he also refers 

s among other, things, to parchment (p. 2, line 11) andto 

* “elastic materials” (p. 6, lines 12 and 13), and it is there- 
fore evident that if the diaphragm b,of Fig. 27, were thus | 
made of parchment or rubber, we would have a reproducing 

> style supported by the reproducer with great flexibility, and 
with every capacity. for both vertical and lateral adjustments 

<< | to follow the record groove which, as I have before pointed 

; out, is one have sloping side walls and a vertically undulating . 

record at the bottom. Such a style as this just considered, 

would certainly track the groove and ride down the side walls 

to follow the record in case of any slight irregularities in the 

record. We would also have in this construction a style, or 


Ma 
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reproducer, floating or operating under the action of gravity 
to follow the record, and, on account of the gieat extension of 
the lever e*, the style proper may be said to project in a sense 
beyond the instrument or head so that the position of the 
point of the style on the record may be readily seen. What 
I have above stated is true without regard to the particular 
character of means for supporting the reproducer head, as 
this may bein this case supported in fixed bearings, as in the 
case of Fig. 35, wherein the record tape is caused to travel 


, under the style or in the constructions of Figs, 13 and 14 


where the record travels under the reproducer or phonet. It 
is quite evident that this floating style may also be employed, 
if so desired, in the construction shown in Figs. 12 and 15, in 
which. the reproducer would be carried by a pivoted arm and 


* with the style of the particular construction illustrated in Fig. 


27.. In ‘this case, however, the stops 8, in Figs. 12 and 


. 15, would prevent the reproducer head from actually 


striking the record, and would, therefore, not put upon 


. the style c, lever e*, and the diaphragm any material 
“weight. The similarity of this construction of float- 


ing style to that of Figs. 7 to 10% and Fig, 20 of the Bell 
and Tairer patent will be apparent. It will also be observed 
that this construction of reproducing style and head embodies 
a mounting for the style which leaves the style free to move 
laterally and thereby adjust itself automatically to a sound 
record. Moreover, the construction is such that it isa repro- 
ducer having a rubbing style Joosely mounted so that itis free 


“to move laterally and thus adjust itself to the record groove 


of the tablet or phonogram. The said record or phonogram 
having its record groove formed as an irregular groove with 
sloping walls, and formed, if preferred, in wax or a wax-like 
material. In this Edison patent, not only is the wax or wax- 
like material fully set out as the substance from which the 
record tablet or phonogram may be made, but it also refers to 
numerous methods of reproducing this record, so that copies 


~ can be made in other materials. As one method of produc- 


ing such copies the patent states : 
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«In copying phonograms, or making duplicates, an 
original phonogram may receive a deposit cf copper or 
* iron in a plating bath, and if of iron, may be carbonized 
or converted into steel when hardened, and then the 
same should be backed up with tight metal and used for 
impressing strips or pieces of metal. 

“A bed of gutta percha, or similar material, may 
be used to sustain the sheet metal while being pressed. 
Numerous copies of the original phonogram can His be 
reproduced,” . 


If such a reproduced feast in hard material, such as 
gutta percha were employed, it is evident that the results of 
reproduction of sound might be readily secured with fine 
results even where the diaphragm of the reproducer were of 


,, more firm material, and with the possibility of a heavier pres- 
sure of a style upon the record, since such reproduced 


records would be practically indestructible. Fig. 27 shows a 


_decidedly long lever, supporting the style, but it is quite 


evident that this lever might .be very materially increased if 
so desired, and the longer the lever, or arms e%, the more 
freedom will the style have for lateral play to follow any 
irregularities of the record groove, and it certainly will at all 
times have full capacity for adjusting itself or any e¢cen- 
tricities of the record. 

Before leaving this English Patent No. ee of 1878, af 


‘would say that the drawings of said patent has been materially 


reduced by the photo-lithographic process employed, and, 
consequently, many of the figures seem quite small and diffi- 


_- cult at first glance to readily understand. I, therefore, pro- | 
* duce a set of drawings identical with those of the patent, but 


drawn on the original scale, which will undoubtedly be more 
readily understood in connection with the Edison British 


igh specification, - These drawings, I understand, will be referred 





to in this case as ‘‘ Defendants’ Exhibit, No. 35.” 

Before referring to the prior art, other than that of Mr. 
Edison, I will take occasion to refer to Edison’s Patent No. 
227,679, of May 18, 1880, entered in this case as “ Defend- 
ants’ Exhibit, No, 6,” In this patent it is stated : 
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“In my present invention, as in my former patent, 

the motion of the recording surface may be derived from 
- clock work, hand, or other power. * * *” 
And agin’ 5 = ss 
“ “The cylinder A has a grooved surface, as in afore- 
said patent, and it receives the tin fuil or other material 
that is to be indented by the action of the diaphragm b 
and point to produce the record of the sound, which I 
term the ‘phonogram,’ and the diaphragm E and point 
D are adapted to form a phonet to reproduce the sound. 
es * * : + 





“With this character of instrument it is preferable 
to have the cylinder A upon a vertical shaft, and the 
sleeve and small diaphragm will be moved vertically. 

_ For this purpose the fixed stud 28 is vertical, and upon 

it isa tube: 29 of a size to reccive the sleeve t, and 

« | having a groove and key by which the sleeve t is allowed 

‘ta slide endwise of the tube 29; but the two can be 

turned together on the shaft or stud 28. An arm, 30, 

on the tube 29, and a spring, serves to turn the tube, 

the sleeve, and the diaphragm and arm with sufficient 

force to bring the point B to bear upon the coil with 
_ the required force.” 


*.. Iqthis patent Fig. I showa the reprdducer as stationary 
relatively to the record, and the record and its cylinder sup- 
porting it caused to travel under the reproducer, while at the 
same time rotating, similarly to Figs. 13 and 14 of the English 
Patent No. 1644, while Figs. 3 and 4 show the type in which 

- the reproducer is caused to travel over the record, correspond- 


cing to the construction shown in Figs. 12 and 15 more 


ry 


particularly and also embodied in the general construction of 

: Figs. 1 to 10 of the Edison English Patent No. 1644. In 
the present consideration we are more particularly interested 
“in Figs, 3 and 4, because in this case we have the general 
character of phonograph used in the more modern.machines, 


; _ Namely, a rotating record tablet of cylindrical type and a 


travelling frame or arm carrying the reproducer, and the 
~feproducer pressed against the cylindrical surface of the 
tecord tablet, and made to float thereon under a light pres- 
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“gure so as to follow all irregularities or eccentricities thereof. 
” Figs. 3 and 4 show the vertically mounted record cylinder A,” 
operated by a suitable clock-work mechanism contained in 
the box at the base of the machine. The lower part of the 
cylinder Ais provided with a helical screw thread S, Ar- 
ranged to one side of the record cylinder is an upright tube, 
29, which is sleeved upon an upright shaft, 28, Upon the J 
tube 29 a sleeve T is arranged to slide vertically so as to 
have a vertical motion independent of the tube 29, but 
rotating with it by means of a: groove and key connection 
indicated by dotted lines in Fig. 3. The sleeve T carries an 
arm at the free end of which is the reproducer, having the : Nee 
reproducing style D. The tube 29 is provided with an arm, 
30, to which is connected a spiral spring for causing it to 
rotate in such a manner as to tend to turn the reproducer 
against the record cylinder with an elastic pressure, the said 
"pressure being adjustable by a suitable screw for putting the 
spring under tension. The sleeve T has along one side of it ‘ 
‘arack 25, which is adapted to fit against the helical screw z 
S on the record cylinder. The diaphragm holder of the 
reproducer being rigidly connected with the sleeve, will thus Meg 
be propelled parallel to the ‘face of the cylinder, and the 5 
-style of the reproducer will be just opposite some portion: of the "a 
. helical groove on the cylinder and will operate in the indented Pa 
surface of the“tin foil or record tablet upon the said cylinder 
(previously subjected to a recording action), with the result 
that the recorded sound will be reproduced during the upward 
travel of the style and diaphragm. “The patent states that the 
spring operates to turn “the diaphragm and arm with 
sufficient force to bring the point D to bear upon the 
foil with the required force.’ This I understand to be an 
operation of the reproducer, which will cause it to Ae: Fo 
directly press upon the record groove of the tablet ty he 
and be sustained against the action of the said spring wholly - 
by the record, so that, as a matter of fact, it is a floating 
reproducer, guided upon the surface of the record to compen- 
_ Sate for all eccentricities in the same by the record itself. 
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The screw rack 25 being so close to the pivot of the repro- 
* ducer, a reasonable amount of play between the said screw 
* rack 25 and hejical screw S will permit all of the necessary * 
movqments" ofthe reproducer head, without in any manner 
interfering with the proper operation of the reproducer as a 
’, floating element. While this machine has the record cylinder 
mounted on a vertical axis the invention illustrated would not 
be changed if the machine were turned on its side, namely, 
. upon the upper right-hand side of the clock-work box or case 
(Fig. 3). In this case we would have the reproducer mounted 
on an arm, the latter being frée to turn upon a horizontal axis 
and to float upon the surface of the record under the action 
of gravity supplemented, if desired, by a spring. As the 
reproducer arm is moved laterally over the face of the cylin- « 
der, we have a mechanical feed to produce this motion, 
~ thereby obviating the necessity of any universal joint in the 
said reproducer arm which would give to the reproducer a 
“et : capacity of itself to travel transversely across the record, 
fee ih such, for example, as employed in Figs. 1 and 2 of the Edi- ’ 
son English Patent No. 1644. The particular construction 
‘employed in this Edison Patent No. 227,679 more nearly 
resembling the construction shown in Fig. 15, of the Edison - 
English Patent No. 1644, is the full equivalent of the other con- 
struction shown in Figs. 1 and 2 of the said English patent, in 
‘ 4 which the universally jointed arm is employed for carrying 
eit the reproducer, but in which a positive, mechanical feed is 
: also employed for feeding the reproducer transversely over 
7 " the record, with a step by step or gradual motion. 
cent x2 »> In.all of the Edison machines, to which I have referred, 
e 4 _/ the feed screws or feed spirals have a fixed relation to the 
helical or spiral record grooves. In the machine correspond- 
‘ing to his United States patents, the feed screws are rigidly 
caqnnected and may be in one piece with cylinders, upon 
which the helical groove is formed and along which the 
.fecord groove is made. In the machines of the character j 
* shown in his English patent 1644, the feed spiral is on the 
same disk on which the spiral groove along which the record “a | 
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* is made, is formed. In this patent he also shows construc- 
tions in which the feeding screw either for the cylinder* 
or for the reproducer are also. carried by the cylinder upon 
which the record is formed. Thus it will be seen that 
the relation between the feed and record is, in all of 
these cases, invariably fixed. Consequently, whatever . = 
disagreement of pitch there might exist in these machines, 
between the feed. and record, the same can always be 
made as small as modern mechanical skill will permit. 
At any rate, these differences are invariable ; that is to say, 
they are always the same and do not change from moment 3 
.:to moment, or from day. to day, These discrepancies, 
such as they may be, are exceedingly small. There is prac- 
tically no difficulty when reproducing from a record which 
~ has been previously made upon the machine and has not 
_been removed, and neither would there be any difficulty in 
a properly constructed tablet such as disclosed in the 
Edison English patent, where the same is reinserted in the 
machine, and positioned by proper perforations and pins, 
but in the more modern ‘machines wherein the cylin- 
.-drical record tablets are made in quantities and sold as 
commercial articles for use in other machines, upon which ee a 
they never were originally made or used, it is quite evident 
that when such cylindrical tablets are pushed upon the 
cylinder of the machine the position of the record grooves 
cannot be readily adjusted to come into exact alignment with 
the reproducer style, and, in this case, more or less difficulty aint | 
of the style tracking the record groove has been experiénced 
in the development of the phonograph as a commercial 
machine, and it is in this direction that the Bell and Tainter 
"patent in suit discloses modifications or improvements over : 
the construction shown in the Edison patent, the essential ~* . . 
features of which they employ in the construction of their ae 
machines, I will have occasion, later on, to speak of these 
possible improvements, but will say at this time that while 
the general constructions shown in Mr, Edison’s com- 
plete machines disclosed in his patent did not make 
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specific provision for this possible incorrect placing of the 
reprodyiced record, upon the record carrier or cylinder, he 
nevertheless,«did have provision as I have before pointéd out 
by ths constrOction shown in Fig. 27, and by the employment 
of the modified form of feeding devices shown on Sheet 1, 
of his English patent, 1644, which would permit, under proper 
operation of his apparatus, while maintaining the mechanical 
feed, the style automatically adjusting itself to the record 
groove, and maintaining its position within the groove, even 
under the slight displacement thereof from what should have 
been its normal position, the extent of such displacement 
under no conditions being more than a fraction of the width 
of one record groove. While this width, in the 
early Edison machines, was considerably greater than 
that of the more modern machine, which latter is roo of an 
inch,.it nevertheless was not of such magnitude that any 
serious difficulty would arise on this account, when employing 
the advantageous constructions illustrated in his several 
patents. . 

Adjourned until 11 A. M., Tuesday, Feb. 12, 1901. 

aa f cs 

: " Puirapecpuia, Feb. 12, 1901. 
Met pursuant to adjournment. 
Parties present as before. 
Examination of witness, Rupotpx M. Hunter, resumed. 


* (Mr, Hunter continues:) 


‘2 "Before leaving the Edison patents as evidence of the 


extensive research and very complete disclosures to the 


“world of practical constructions for the commercial produc- 
tion of a gramophone, requiring only some good common 
_ sense and exercise of mechanical skill, to create from the 


disclosures in his several patents in publication a commercial 
machine, I wish to refer more particularly to some of the 
features of his style supporting devices since questions rela- 
ting to this particular element are involved in this contro- 
versy. I have shown by “ Defendants’ Exhibit, No 34” 
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that the modified Leon Scott phonautograph, which is in the 
Institute of Technology at Boston, and was used by Professor 
Belf and others in 1874, embodied in its construction a flex- 
ible diaphragm combined with a long lever, one end of which 
is hinged to the frame carrying the diaphragm and-the other 
‘end projecting beyond the said frame, at the opposite 
diameter of the diaphragm, and carrying the style 
point, the said lever being connected intermediate of the 
style point and its hinge and nearer the latter than the former, 
to the center of the diaphragm by a solid connection, which 
‘may be also termed a rigid connection so far as elasticity in 
the direction of its length is concerned. This in addition to 
the older types of Leon Scott phonautograph, which employed 
a long flexible style, directly connected to the centre of the 
“diaphragm, were the known constructions prior to the devel- 
opment of the Edison phonograph, The type of phonauto- 
“graph last above mentioned, is shown substantially in Fig, 15 
5 eof Edison's English Patent No. 2909, of 1877, ‘Defendants’ 
’ Exhibit No. 32." In this Edison English Patent of 1877, we 
~ find in Fig. 8 a construction in which the style a is connected 
: M ‘toa long lever or arm attached’at its other end to the centre 
of the diaphragm. Under the style is moved the record, 
We have here a style greatly projecting beyond the diaphragm 
or reproducer, so that it can be seeh, and free to have univer- 
* sal movement, which diaphragm is stated, in the patent, as 
“~ being of very flexible or elastic material if so desired, 
.. Fig, 6 of this same patent alsoshows another form of repro- 
‘ducer style in which we have the style connected to the end 
‘of a spring of great flexibility, the other end of which is 
»;| rigidly connected with the reproducer head, and the free end 
“of the spring back of the style connected with the diaphragm 
in the rigid or non-compressible manner. Moreover, this 
‘style is shown’ as operating in connection with a vertically 
undulating record formed by a. previously engraved paper 
strip. © : 
Fig. 5 is an elevation of this same apparatus, and the 
patentee refers to these two figures as follows: 
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‘ Miser : “The paper after being indented, is passed through 
_a.second apparatus, n, Fig. 5, almost similar toh. A 

spring 9 has a knife edge which rests upon the raised 
gees . < indented rib 6, the spring being connected to a Celicate 
+, _ gdiapnagin To, by a string or straw.” 

“It is quite evident that in this construction, by the employ- 
ment of a straw between the centre of the flexible diaphragm 
and the free end of the spring, we have a reproducing device 

*. embodying a style and diaphragm upon which the reproduced 
sonorous vibrations are to be impressed by the said style, 
combined with a flat metal spring interposed between the 

a style and diaphragm and forming a yielding connection 

through which the reproduced vibrations are transmitted, said 
spring having a practically rigid connection with the dia- 
+ phragm. We also have a similar construction shown in the 
i C reproducer m, of Fig. 29, from which it will be seen that the 
" ; ~ ‘ _— spring is interposed between the style -point and the dia- 
phragm, the connection with the diaphragm and interposed 
» between it and the spring being shown as asolid substance 
"such as the straw before referred to in connection with Fig. 6, 
The construction shown in Figag is almost identical with Fig, 
6, but is shown in connection*with a record tablet on an Edi- 
son ‘phonograph machine, and in which the record groove is 
helically arranged about a cylinder tablet, and is formed with 
sloping side walls, and a vertically undulating record at the 
bottom of the walls, the combination, therefore, being sub- 
stantially the same as that employed in the later machines 


developed by Bell and Tainter, and more particularly evi- - | ( 














P : denced in the Tainter Patent No. 341,288, of 1886, in suit, and 
git + especially illustrated in Figs. 11 and 17 for example. The 
» Edison patent refers to Fig. 29 as follows: 


2 ENE ts » A convenient form for the sound recorder or 
‘ ' phonograph is to employ a cylinder 61, see Fig. 20, 

: r having a helical groove in its surface covered with tin 
a Soke foil, and the cylinder is revolved by clock work, and 
moved endwise by a screw on its shaft, so that the in- 

: denting point.|' from the diaphragm 10 of h, will be 
fe gt : * + always in line with’ such groove, hence the vibrations of 
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the diaphragm will be recorded by indenting the foil into 
the groove, and hence the same sound will be repro- 
duced by the point |? of the hearing instrument, n, giv- 
..ing to the diaphragm of n, the motions that result from 
the indentations of the foil moving in.contact with such 
int. : 

“ The foil may be on a flat groove plate and be in- 

dented and act as before named.” 


". It will be noted that the types of the phonograph above 
“referred to stated as being used with the particular character 
of reproducer, are those also fully shown in Edison's later 
patent, 1644, of 1878, ‘Defendants’ Exhibit, No. 11" and to 
which I have before referred at considerable length, 
Turning now to the Edison English Patent 1644, of 


“1878, ' Defendants’ Exhibit, No. 11,” Fig. 27 shows, as I - 


“have before pointed out, a type of reproducing style so 
flexibly connected as to be capable of universal movement in 
all directions, and- thereby have full capacity to follow the 
“record groove. The construction shown in Fig, 22 is one in 
«which the style point is connected on a free end of a spring 
:..e3, which is directly connected’ with a diaphragm b, and with 
«an elastic cushion between the body of the spring and the 
centre of the diaphragm. This construction shows the employ- 
“ment of a style directly and solely carried by the diaphragm, 
~ ‘more particularly as illustrated in Fig. 20 of the Bell and 


-\ “Tainter patent, 341,214, in suit; and if the said style were 


“slightly extended on the principle of the phonautograph 
‘iat the Institute of Technology at Boston, “Defendants’ 
..+Exhibit, 34,” we would have the form of reproducer style 
illustrated in Figs: 7 to 10, of the Bell and Tainter patent in 
suit, the extension in my judgment being merely a matter of 


©), mechanical skill, or the exercise of .good judgment. In con- 


nection with this I would refer to Fig. 18 of this Edison 
patent, in which the. style point c, is shown as located prac. 
tically to one side of the diaphragm and substantially at the 
perimeter ofthe reproducer, thereby indicating that a similar 
location of the points in Fig. 22, would not involve invention. 
~ In the particular illustration shown in Fig. 1, the style point 


ane eo 


, 





——— 


Raymond R. Wile 
Research Library 


2) ne Re ANNO RO PR Ret te pe —_____—_-_.,, 


= 138” 


¢, is attached to the free end of a delicate spring, e*, which 
spring is hinged by an arm with the reproducer arm i of the 
phonograph. | With regard to this construction, the patentee 
states 3* e! si 
. “The diaphragm is made of a thin sheet of iron or 
other material, and it is preferable to place the indenting 
i point upon a delicate spring arm e*and to employ 
a piece of rubber tubing, e, between the spring and* 
diaphragm ; this rubber acts asa damper to prevent 
false vibration of the diaphragm.” 


It is thus seen that we are directed to employ a delicate 
spring for carrying the style point, and itis also noted that the 
* * connection of the spring or its support is hinged to the arm 
i, and, moreover; the connection between the spring and the 
diaphragm is very flexible, being a small piece of rubber 
«> tubing: Of course it is evident that some rigidity might be P 
‘given to these parts, but it is also evident that reasonable u 
looseness or flexibility would be a natural result of their 
+ construction, and if such flexibility and looseness is employed, 
“it seems to me, without the least exercise of the inventive 
"faculties, the said style would “have sufficient elasticity in a 
- lateral"direction, to adjust itself to record grooves, especially : a 
where the record grooves are only of {-100 of an inch, as in 
the more modern machines, This adjustment would also be 
‘very easily accomplished where the style point was at con- 
siderable distance from the diaphragm, as, for example, in 
Figs. 8 and 15, 6 and 29 of Edison’s English Patent No. = 
2909, of 1877, and Fig. 27 of the patent under consideration, 
namely, No. 1644. Especially is this true in a machine that 
_( has a mechanical feed, that is to say, positive means for feed- 
ing the reproducer over the record or the record under the 
reproducer, and in which the displacement of the record in 
its readjustment to the machine could never displace the 
” record groove out of its proper position relative to the style, 
_ more than a fraction of the width of the groove under any 
conditions, i 
Turning now to the Edison Patent No. 200,521, “De- 
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fendants’ Exhibit, No. 3,” I find that the reproducer is 
: described as follows: 


“In front of this diaphragm is a light spring D, 
having a small point shorter and finer than the indent- ° 
ing point on the diaphragm of B., This spring and point 

* are so arranged as to fall exactly into the path of the 

indentations. This spring is connected to the diaphragm, 

F of C, by a threador other substance capable of con- 

veying the movements of D. Now, when the cylinder is . 
allowed to rotate, the spring D is set in motion by each 

indentation corresponding to its depth and length. 

This motion is conveyed to the diaphragm either by . 

vibrations through a thread or directly by connecting the 

spring to the diaphragm F.” 


It will thus be seen that from this description the con- 
fs nection betweed the free end f the spring and the diaphragm 
‘and in alignment with the style point, may be directly or ‘ 
positively connected in lieu of the string or thread, thus dis- 
: “closing a construction of reproducer style and diaphragm 
combined with a flat metal spring, interposed between the 
style and diaphragm and forming a yielding connection, said # 
«spring having a practically rigid connection with the a: Se 
diaphragm. : Is ; 
Recess. | 
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~ Of the improvements set forth in “the Edison Patént * 
” 227,679, ‘‘ Defendants’ Exhibit, No, 6,” there should be 7 
particularly pointed out those ‘illustrated in Figs. 5 and 6, 
which represent combinations of record cylinders with record- 
“sc. ing and reproducing styles. In Fig. 5, the recording and 
«+ “reproducing style is formed at the free end of a lever which, 
“between its free end and a pivot, is connected with the dia- S 
phragm. This construction is almost identical with the Leon 
. “Scott phonautograph, shown in “ Defendants’ Exhibit, No. 
Boers 34.” With this construction, if it is used as a reproducer, 
“ “+ the vibrations of the style will be transmitted to the dia- 
, “phragm with reduced amplitude. In the construction shown 
“in Fig. 6, one end of the lever is \ Paoled and the other is 
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connected with the diaphragm, and, intermediate between 
these two points, is the style bearing upon the record. With - 
this construction, if, used for reproducing, the vibrations of 
* the styfe will’be-transmitted to the diaphragm with increased 
amplitude. Mr, Edison emphasized this part of his invention 
. in the specification, in a paragraph extending from line 90 on 
page 1 to line 7 on page 2, as follows: 


“ Another feature of invention relates to a lever 
between the diaphragm and the phonogram, whereby 
the relative movements of the parts may be varied. 
This lever, ¢, has a fulcrum at 15. If the connection to 
the diaphragm is between the point d, and the fulcrum 
15, as in Fig. 5, then the motion of the point will be 
greater than the diaphragm, and when used in the . 

*. phonograph will amplify the indentations in the foil. If 
~ used in the phonet, the movement of the diaphragm 
s would be lessened, I, therefore, prefer in that instru- 
ment to change the places of the point and diaphragm 
connection as shown in Fig. 6, so as to amplify the 

: / + movement of the diaphragm and increase the sound.” 
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Levers of all descriptions were well known in the art 
' whether the same was straight vor bell cranked, and there 
was iv exercise of the inventive faculties required in specially 
* locating the arms of the lever in one direction or the other. In 
these constructions of Mr. Edison, the lever has in effect two 
: afms, namely, a long arm and a short arm, one of which car- 
, Ties the style and the other is connected to the diaphragm. 
In the particular illustration these two arms are superimposed, 
as it were, because from the relative arrangement of the 
direction ofaction of the style, and the plane of the diaphragm, 
the lever arms are naturally brought in alignment. The con- 
struction would, however, be precisely the same, so far as 
operation is concerned if the diaphragm were set at an angle 

and the lever arm connection with the diaphragm were’\ 
arranged at an angle to the lever carrying the style. Such a 
self-evident modification would make the two armed lever a 
crank or bell crank lever, more nearly resembling the crank 
s lever style 93 of the Tainter Patent No. 375,579, of 1887, in 
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‘suit, but the function and operation of the lever is precisely 
the same whether under this form or under the straight form 
illustrated in Figs, 5 and 6 of the Edison patent, As I under- 

_ stand the Edison structures, they combine with a diaphragm 

‘ofa reproducer a rubbing style structure consisting of a lever 
having the rubbing point or style proper formed on one arm, 


"+ and the other arm connected with the diaphragm, and this is * 


true in my judgment, irrespective of the fact that the two 
arms of the lever extend to the same side of the fulcrum and 
happen to be in alignment. 
The described reproducing device in Cros’s sealed paper 
.* deposited withthe French Academy and found in the “Comptes 
Rendus"” a copy of which is entered as ‘‘ Defendants’ Ex- 
“hibit 15" should also be kept in view when considering the 
particular style operating devices, since it has great pertinency 
with respect to Claim 44 of the Tainter patent, 341,288, in 
suit. This part of the Cros apparatus is described as fol- 
lows : tite suiaie aa canta 
° “A metal point, if the tracing is in grooves (or a 
:notched finger, if it is in relief), is held by a spring on 
* this tracing,.and at the other end the finger which sup- 
ports this point is solid with the centre’ of the surface of 
the suitable membrane for producing the sounds. In 
these conditions, this membrane will be animated, no 
longer by the vibrating air, but by the tracing com- 
manding the pointed finger, by impulses exactly alike in 





duration and intensities, to those which the registering 


membrane were subjected.” 


It will be noticed that this language is very clear, -and 
fully discloses a construction very similar to that found in the 
Edison English patent of 1877, before referred to, namely, 
a.finger having a point at one end and positively connected 
with the diaphragm at the other end, and a spring holding 

“this finger and necessarily connected to it at its free end 
intermediate of the point and the diaphragm, the said con- 
struction embodying the combination of a style point and 
diaphragm of a metal spring interposed between the style and 
diaphragm and forming a yielding connection, through which 
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"the reproduced vibrations are transmitted, said spring having 
‘a practically rigid connection with the diaphragm, thereby 
* answering the requirements of Claim 44 of the Tainter pat- 


ent, 349,288, in auit. 

While Mr. Edison was extensively developing the art of 
the reproduction of sounds, others were also interested and 
were making investigations employing apparatus, involving 
some of the essential features and characteristics of good 
reproducing apparatus, and as this art is more or less import- 
ant in this case, I will briefly refer to some of it. 

On March 7, 1879, was published in ‘‘ Engineering” 
(London, England), Vol. 27, pages 200 to 202, an article 
entitled: “The Examination of Vowel Sounds,” by W. H. 
Preece and Augustus Stroh, in the synthetic examination of 
vocal sounds, being a paper read before the Royal Society in 
London, Extracts from this article, together with illustra- 
tions, are entered as ‘‘ Defendants’ Exhibit, No. 33.” Briefly 
stated, the illustration, Fig. 1, shows a recording device for 


“producing a record of sound waves, the apparatus consisting 


of a tubular glass lever pen g, through which an aniline ink 
flows, arranged. to be operated by a flexible diaphragm some- 
what eonical, which is connected to the lever pen or style 


"intermediate of its point and its fulcrum, By means of this, 


a record was produced very much on the plan of the old 


‘phonautograph. However, I would call attention to the fact 


that in this construction we have the lever mechanism very 
similar to the construction shown in Fig. 5 of Edison’s pat- 
ent 227,679, ‘‘ Defendants’ Exhibit, No. 6.” By means of 
the instrument shown in Fig, 1, accurate tracings or records 
of sonorous vibrations, and especially the vowel sounds, were 
secured upon a travelling paper strip. The paper then goes 


-‘on to'describe a mechanism for producing irregular tracing 


by mechanical means, first to demonstrate the fact that the 
tracings produced under the action of the apparatus of Fig. 
I was caused by the combination of certain fundamental 


‘prime sounds, and certain upper partials for the vowels. 


It then shows that by preparing certain disks in ac- 
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-seordance with these mechanically prepared curves, the 
« operation of said disks upon a reproducing diaphragm caused 
; the repeating of the-vowel sounds; the paper, therefore, was 
one of analysis, .In the present case we are simply interested 
|. in the floating reproducer and floating recorder described 
»©and illustrated in these papers to show that a gravity actuated 
_ device of this character was well known in the art long prior 
to the date of any improvements in this direction by Bell 
and Tainter. F 
: . Referring to the apparatus, Figs, 2 and 3, the recording 
. style of pen is shown at Q, and supported at the free end of 
"_,a lever O counterweighted at W. This lever traces upon a 
*- traveling record surface R, which is moved under the pen 
or style. The lever O is pivoted on a transverse axis at the 
upper end of the lever P,which latter is pivoted at p. This lever 
P is pulled in one direction by a spring S, to move the style 
transversely to the left, and is pulled in the opposite direction 
to move the style to the right by a complicated series of 
. devices shown at the right-hand portions of these figures 2 
and 3, the details of which it will be unnecessary to ehter 
“into. However, under the action of these devices, and the 
pring S, the lever P is rocked, and the recording style is 
: caused to travel transversely on the record surface simul- 
“taneously with the record surface being fed forward under 
the action of the traveling bands T, While this is taking: 
place, the pivoted lever arm O presses the recording style 
down upon the record surface with a delicate pressure under 





ve . the action of gravity. With regard to this construction the 


> article states: . 


*« This lever is pivoted at p, and by means of the 
spiral spring S, keeps the levers, links, and silk threads 
in a state of tension. On the longer ends of the lever 

. P, is pivoted another lever O, which carries at its shorter 
end a small counterbalancing weight W, and at its 
longer end a glass pin, Q, containing suitable ink. On 


which is held there by two spring clamps.” 





the table R is placed a piece of paper or smoked glass, . 
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After'describing the adjustment of the mechanism to 
operate this sevice, the article continues : 


uThE crank-like movement of the rod Bt will by 
"means of the silk thread b', roller N', levers U, V, and 
O, cause the pin Q to move to and fro with simple 
harmonic motion, while the table R will move longitu- 
dinally, the pin thereby writing upon the paper a simple 
harmonic curve.” 

“Tunderstand this to describe a mechanism which,-while 
especially designed for recording, discloses clearly the idea 
of a style carried at the free end of a pivoted arm, and 
pressed upon the record by the action of gravity. If in place 
of using a record by ink the récord were to be made by a 


i , diaphragm and style for indenting or cutting into the record 


surface, or for reproducing the sound from a previously 


“prepared record, as fully disclosed in the Edison and Cros 


patents, the said diaphragm would be carried on the free end 


of.the lever O and would constitute a floating gravity actu- 
ated reproducer. It would involve no invention to employ 


_ the said gravity actuating idea of causing the style to move 
* over the record surface with” slight pressure illustrated in 


this publication i in a reproducing device of a phonograph 
and while this floating reproducer was also shown in the 
Edison patents, the delicate adjustment indicated in this 
publication was, perhaps, not so fully followed out. The idea 
was the same in kind, however, though different, perhaps, in 


‘degree. 


The construction shown in Fig. 9 of this publication, 


~ is also interesting in that it shows a cylinder upon the peri- 


phery of which is arranged the record or sound curvatures, 


“" these being formed on the peripheries of a series of disks 


carefully cut from the records produced by the above men- 


‘tioned apparatus. This record cylinder is caused to be 


rotated by hand. Immediately below and parallel to the 
cylinder is a guide rod, upon which is pivoted an arm carry- 
ing the reproducer head which is provided with a flexible 
diaphragm, and a projecting style, adapted to be brought into 





es eee 
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contact with the periphery of either one of the disks. The 
pivoted arm is counterweighted as shown. By means of this 
: mechanism, the style may be brought in front of cither one 
of the disks desired, and by the counterbalancing of the arm 
and reproducer, it will be maintained under gravity action 
against the said record disk, so that in effect it is a floating 
.gravity actuated reproducer. This apparatus has no means 
for automatically feeding the reproducer longitudinally, nor 
has it got helical records, as in the case of the Edison machines, 
~ but this was not necessary as it was only intended to repro- 
“duce from any one disk a definite vowel sound, and it was 
» » ‘desirable to repeat the reproduction as often as desired while 
“s¢the speed of revolution of the disk was changed. With 
regard to this part of the apparatus, the article states : 


“In the hope of getting more perfect definition, 
another machine was now made upon which disks were 
fitted, whose peripheries were cut in exact copy of the 
curve produced by the synthetic curved machine. These 
curves were transmitted by vibration to a receiving dia- 
phragm of a phonograph, really forming an * automatic 
phonograph.’ The automatic phonograph consists of an 


end of which carries a fly-wheel B, and the othenend a 
grooved pulley C, round whicha band or gut passes 
from a driving wheel D, fitted with a crank handle E, 
On rotating the driving wheel, the long axle was caused 
“to make about three revolutions to one of the wheel. 

i “On the long axle are placed, in such a manner 

* ‘that they can be easily removed and replaced by others, 
va number of brass wheels or disks, a, a, a, a, the-circum- 
ferences of which have been cut by a machine specially 
devised for that purpose into different curves correspond- 
ing exactly to the curves obtained by the synthetic 

“curved machine, but on a much reduced scale. 

“A diaphragm G with spring and frame H, similar 
to that in a phonograph, is so fitted'that it can be shifted 
from one disk to another, and the sounds produced by 

.. the different curves can be readily compared.” 


It appears, therefore, that in this article of 1879, 
“ Defendants’ Exhibit, No. 33’ we have another disclosure 





axle A, Fig. 9 (see p. 202), about six inches long, one . 
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in prior art of a gravity actuated’ reproducer with freedom 


" to follow any surface irregularities, while not in any wise 


affecting the action of the record itself upon the diaphragm 
through the style. 

' Defendants” Exhibit, No. 18,” is another example: of 
a knowledge of the early work in phonographic reproduc- 
tions, to which the attention of the public is directed, and is 
apublication in “The Telegraphic Journal,” printed at 
London, Feb. 1st, 1879, Vol. 7, page 53, in which the 
following is found : 


‘The Abbe Carbonal concludes that the recording 
and rehearsing diaphragm should be distinct, the former 
having a very sonorous plate operating on a very stiff, 
hard foil, the latter a delicate membrane like that of the 
ear. The foil could be made from a copper band thinly 
‘coated with wax to take the impression, and corroded 
afterwards by acids so as to obtain a hard metal cast; but 
‘this is necessarily a defective process. The Abbe, there. 
fore, employs albumen spread upon paper or other base 
instead of wax applied to the copper. The soft albumen 
record is afterwards hardened in a well-known manner, 
and a hard matrix, whose dints vary in depth with the 

z intensity of the sound, is obtained. As a means of 
‘ -gieproducing the sounds, fie suggests the use of Sabarts’ 
Wheel instead of a vibrating plate.” 
© While this article does not very clearly describe the 
ideas of the inventor, it indicates thathe proposed to produce 


* sound records upon elevated ridges as the desirable thing 


though his first peference was to an etched strip of copper. 

..- Shortly after the appearance of Edison’s phonograph, 
Lambrigot produced a cheap type of phonograph described 
in Engineering,” Vol. 27, page 326, April 18, 1879, a copy 


> of which article is here in evidence as “ Defendants’ Exhibit, 
. No. 19." In the finished apparatus of this inventor, the 


records are made upon parallel strips or bars of lead, by a 
reproducing process, Iiriefly stated, the record is first cut in 


‘a bar of stearine wax by means of a recording apparatus 


comprising a diaphragm and style, and this wax record is then 
1 


«> ~~ ——— 
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reproduced by an electrétyping process and the electrotype 
employed for reproducing lead records, which are subse- 
_ quently used in connection with a reproducing instrument of 
unique design. The reproducer is simply a cone of paste- 
board whose apex is connected witha lead wire to the centre 
‘ofa pasteboard disk, which latter is rubbed over the record 
_~ surface of the lead wire, 
“each of which bears uponits upper surface a phonograph 
embossed record corresponding to a certain word or 
sentence.” 


woe 


After pointing out the uniqueness of the general con- 
struction, especially of the reproducer, the article continues: 


b; “The most interesting point connected with this 
very simple apparatus is the method by which the leaden 
records are produced, which is as follows: The upper f 
surface of a rectangular prism of glass or « the: hard and a 
rigid material is thickly coated with stearine wax, which Mate sar? 


TPT Gay 
, 


is then scraped into a convex form, as shown in the dia- 
gram, Fig, 2, in which a represents the glass bar and b 
the convex coating of stearine, This bar is then fixed 
into a simple phonographic instrument, which, by means 
of a screw, or other mechanica) contrivance, traveises it i 
at a suitable speed below a diaphragm. This diaphragm Senta 
is rigidly held around its circumference by an annular ies 
frame work (not shown in the diagram), and is in every 
respect exactly similar to the diaphragm of an ordinary 
phonograph. To the centre of this diaphragm is attached 
a thin flat plate, whose lower end is cut outto a concave 
curve, to fit the convex surface of the stearing, b. 
When all is properly adjusted, and the temperature is so Cet cy 
arranged as to give to the stearine surface a proper : 
degree of hardness to insure the best results, the handle 
of the instrument is turned, and at the same time words 
are spoken against the diaphragm, which immediately set La 
up in it vibrations, which are communicated to the plate 
or style. While this is moving up and down, following 


Sart 





FLAT TTR 





the vibrations of the diaphragm caused by the voice, the bo i 
_ stearing coating of the bar, a, b, is steadily drawn in the Ls 
farsi.” direction of the arrow below the vibrating bar, receiving 
Ls at * from it a phonogram similar to that produced on the tin 


ks foil of an ordinary phonograph.” 
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:: It appears, therefore, that the tablet in this instance is a 
stearine wax tablet, and this is mechanically moved under a 
cutting stylepf a recording diaphragm and the raised’surface 

. ofthe stearifte is directly engraved or cut to form the record. 
While, of. course, this stearine wax record might be used 


with a reproducer, especially of the delicate type of the Edi- 
son patents to produce audible sounds, corresponding to 
. 
y 


those used when making the record, nevertheless such a 

record would not last long under such use, and especially not 

when used in connection .with such a reproducer as that 

. shown in the Lambrigot publication. Lambrigot, therefore, 

provides for duplicating the record by acheap electrotyping 

and embossing process whereby duplicates of harder material 

co . “May be readily produced. With regard to this duplicating 
process, the publication goes’on to say: 





s : R “ The stearine bar is then coated with a fine surface 
Y *'  <* of plumbago, so as to give it an electrically conducting 
surface, and it is then electroplated with copper by the 

ordinary process * * * a firm copper-lined matrix 

eee . or mould is formed, the whole presenting the appearance 
shown in Fig. 3, and ¢onsisting of a rectangular block 

¥f having along the centre of one of its sides a semi-cylin- 

as 3 drical groove of copper, c, which bears upon its surface 

5 i ‘certain raised striations corresponding to the depressions 
ye ore .\which were made by the diaphragm, on the surface of the 
+ stearine. Into this groove is laid a piece of lead wire 
“* * * and the two being putinto a press and squeezed 

‘ +. ~+ together, the surface of the lead wire receives a perma- 
=nent impression which is an exact reproduction of the 


»- original impression made upon the stearine bar.” i 





i Sie After giving’ this description of the process of repro- 
Bers Site, * ‘ducing the lead records, the article gives the credit to Mr. 
cee “Edison for the plan first of producing a phonogram on 
4 ae stearine wax, and, secondly, for the method of reproducing 

ae __» phonograms. . 





Recess until 7 P. M. 
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+ : 7PM. 
“About the same time an article appeared in the Journal 
- ofthe Society of Telegraph Engineers, London, 1879, in 
Vol. 8, page 303, referring to the Lambrigot phonograph, 
“and contains in connection with a general description of the 
“apparatus substantially as above set out, a statement showing 
that the record was engraved. The words are: 

“It consists, in the first place, of a lead wire upon 
which certain impressions are engraved. These engrav- 
ings are produced in the following manner: The phono- 
graph armed with a knife edge, instead of a point pass- 
ing over a sheet of tin foil, passes over a bar of stearine. 
This bar of stearine receives the phonographic impres- 
sion.” P 


The article then goes on to point out how the lead records 
are prepared as duplicates from the engraved stearine record. 
“This article shows that the idea of a vibrating style operated 
under the action of the diaphragm to engrave a record upon 
“a wax tablet, was undoubtedly well known in the art at that i 
time, and therefore, broadly speaking, there was nothing new . fs 
in engraving a wax record at any subsequenttime. Itis true 
that this engraving was upon a raised surface, or ridge, but ' andy 
* engraving both upon a ridge or in a groove having sloping * 
« side walls, were both accomplished by Edison as evidenced 
in his-English Patent No. 1644, of 1878, 

While speaking of the prior art, regarding the idea of 
engraving the phonogzaphic record, I would refer to French 
Patent No. 135,688, dated March 20, 1880, issued to Charles 
Weyher, for an Improved in Continuous sphonogTany, the pat- 
- ent states : 

“The phonograph, for which 1 formulate the pres- 
‘ent application fora patent. * * * is based in 2 ay 
principle on the registering of the vibrations of a stylus 

_, on a fine wire of an indefinite length, * * * The 
wire when passing from one bobbin to the other,Ttra- 
verses a small anvil placed beneath the vibrating stylus, 
which is nothing but a small burin, the cutting part of 

« which is perpendicular to the wire, * * 
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, #I desire by the present application for patent, to 
guarantee to myself the exclusive property of the sys- 
tem of phonograph above described, that is to say, a 
cqntinuews phonograph the stylus of which, in the form 

«ofa burm, acts on a metallic or other wire and impresses 


* thereon the vibrations to which it is itself subjected. * 
* en 


= 


This description shows a clearly defined conception and 
embodiment of an apparatus for engraving a record by means 
of a burin or engraving tool, and while the patentee’s ideas 
was to engrave a sound record upon a wire, nevertheless if 
the record tablet were of any of the wax constructions speci- 
fied in the Edison British patent, 1644, it would clearly and 
concisely engrave a record groove having vertically undulat- 3 
ing irregularities of the character of the modern record. A 4 
burin is an engraver's tool, and is defined in Webster’s Dic- 
’ 
q 





tionary as ‘the cutting tool of an engraver on metal, used 
in line engraving. It is made of tempered steel, one end 
Spokane being ground off obliquely so as to produce a sharp point, and 
re + _ the other end inserted in a handle; a graver; also, the simi- 
, |. .f larly shaped tool used by workers in marble. Second, the 
manner or style of execution ef an engraver; as a soft burin; 
_ a brilliant /burin.” I have frequently used a burin or engrav- 
ing tool of this character and am prepared to say very posi- 
tively that if sucha tool was employed to engrave a sound 
record in a wax or wax-like surface, employing jt as a style, 
my: operated by a diaphragm in the manner set out in Edison's 
English patent, 1644, I would certainly produce a record 
_groove having a vertically undulating bottom bounded by 
'. ) «*“ sloping sides or walls, and the record produced would be in 
all material respects identical with the record produced with 
the engraving tools shown in Figs. 5 and 6 of the Bell and 
. Tainter patent in suit, ‘It certainly would involve no inven- i 
‘tion to employ the engraving recorder of this French patent ' 
in connection with the phonograph of Edison as such would 
be merely adaptation and the substitute of one well-known 
equivalent for another; such substitution would not involve | 





invention, in my opinion. 
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A United States patent, bearing upon this subject of the 
priorart, is that No. 287,166, dated October 23, 1883, to C.’ 
C, Reynolds for animprovement in phonographs, It illus- 
trates the employment-of a rotating cutter against which the 
solid record tablet is vibrated. That is to say, there is a 
rotary cutter, which maintains its position and there is the 
usual vibrating diaphragm with a point projecting against a 
longitudinally moving. strip or record tablet, the vibration of 
the diaphragm through the medium of sound waves operates 
: to bring the record tablet and cutting style into contact to a 
“greater or less extent depending upon the amplitude of the 
‘sound vibration, A*modification shows a solid record tablet 
“in the form of a strip; .passing between two rotating cutting 


“+ styles, so that simultaneous records are made on both sur- 


faces, of solid record material. The record. resulting from 
= this operation is a sound record cut in a solid body, that is, a 


ee body of sufficient hardness to retain its shape after cutting. 


“This patent shows another methad of engraving. . 
5 The U. S, Patent, to Hall, No. 219,939, dated Septem- 
ber 23, 1879, entered as “ Defendants’ Exhibit No. 5," shows 
“an improvement in phonographs. This patent describes a 
form of phonograph as an improvement upon Edison's Pat- 
‘ent No. 200,521, employing two record tablets, each of 
‘which contains a record groove operating upon a suitable 
- ‘lever through the media of two styles, the said lever being 
pivoted at or near its middle, and having its opposite end 
“directly connected with the diaphragm of the recorder or 
=: reproducer. The apparatus shows in Fig, 3, two cylindrical 
“tablets FF', which aré simultaneously rotated and fed along 
by suitable screws; arranged above these rotating cylinders 
and tablets is the diaphragm A, stretched within the sound 
“box C!; secured to the centre of the diaphragm A is the lever 
 G*, which is pivoted at B, and has its free end projecting 
down between the two record tablets, and furnished with 
oppositely directed. styles or points gg’. The patentee 
states: ars : 


“Tt is not absolutely necessary to employ two. 
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: cylinders to produce the double or divided record. I 


have shown in the diagram, Fig. 4, a construction of the 


lever and points whereby a single cylinder may be used. 
* * #” 


* | Incithet of these constructions we have in the apparatus 
the diaphragm of a reproducer combined with a rubbing 
style consisting of a lever having the rubbing point 
formed on one arm and the other arm connected with 
the said diaphragm. This construction being substantially 
that set out in Claim 20 of the Tainter Patent No. 375,579 
in suit. - 

Before leaving this consideration of the prior art, I would 
refer to two very old patents, one being dated in 1863 and 
the other in 1860. The former of these is to Hayden and is 
entered as ‘‘ Defendants’ Exhibit,No.2.” This patentis for what 
is known as @ Rose engine. It isa type of engraving machine 


* in which an engraving tool is caused to automatically en- 


grave an article in a manner to correspond to the tracing of a 
style or point over a previously prepared model or record, 
Referring to this patent, there is a shaft a, journalled in bear- 
ings b, and upon one end of that shaft is secured in any suit- 
able manner, the article, d, to be engraved. Upon the other 
end,of the shaft is secured the pattern or record to control 


“the engraving. The shaft is provided with a screw thread p; 


working with this screw thread is a half nut g, attached to a 
‘slide f, adapted to be moved parallel to the shaft. In this 
‘slide is pivoted a frame, h, carrying at one end an engraving 
tool, n, for engraving the article, d, and at the other end a 
‘suitable style, 0, or point which traces upon the surface of the 
‘record or pattern. A spring, m, operates to draw the frame, h, 


‘forward so as to keep both the style, 0, upon the pattern or 


‘record, and the engraver style, n, upon the article to be 
engraved, d. 4 
It will now be seen that, by rotating the shaft, a, the 


. -engraving tool will engrave the article in exact accordance 


with the tracing of the style 0, upon the pattern or record. 
-We have here a spring actuated or floating tracing style, 
vs if 








Raymond R. Wile 
Research Library 













ee toed 





153 


tracing a spiral course over a record, and we have a similar 

engraving style engraving a helical or spiral groove on a 

tablet or article to be engraved of cylindrical form, There is 

considerable similarity in this apparatus to the mechanical 
* feeding devices of the phonograph, 

The other early patent, is that to Pease, No. 27,827, of 

- 1860, entered as Defendants’ Exhibit No, 1." This patent is 


\ for an engraving machine and. comprises a lazy tongs lever 


carrying a hand controlled style G, adapted to be moved overa 
pattern or record N, and also provided with an engraving style 
or cutter, j, adapted to operate upon the surface of a tablet 


--M. The lever carrying these styles is pivoted upon a suitable 


standard upon transverse. pivots, e, and upon a vertical 
‘pivot, f, so that it has capacity for universal movement, 
This shows the employment of a floating lever pivoted ona 


r G universal joint, and adapted to have its style caused to follow 


arecord groove, thus showing that at this early date, the idea 
of a universally jointed support for a style to enable the style 
* to follow the irregularities of a record groove, was well 
known in the art, . 

Referring to ‘ Defendants’ * echibit No. 21,’ I find it to 
an extract from the publication entitled ‘‘The Telegraph 
“Microphone and Phonograph,” by Du Moncel, published by 
"Harper Brothers, A. D, 1879, pp. 247-248. This article is 
essentially a description of the character of machine shown 





3 in Figs. 1 to 10, of the Edison English Patent No. 1644, of 


1878, “ Defendants’ Exhibit No, 11,” and more particularly 
_ with the feed mechanism for the reproducer arm of the char- 
acter indicated in the modification, In other words, the spiral 
“ groove, 3, of the English patent for feeding the reproducer 
arm transversely across the revolving turntable and tablet, is 
not employed, but, in lieu thereof, suitable feeding devices 


* are arranged within the case, and operate upon the vertical 
- ghaft 6, which carries the head in which the lever is pivoted, 
* It will, therefore, appear that in the illustration of the Edison 


phonograph, in this publication, the reproducer arm is per- 
fectly free and is a floating or gravity actuated arm supported 
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He : at its free end by the style resting uponthe record. The arm | 

| ) iis is pivoted on a universal joint. With regard to the mechan- 

Ht oe ical feeding in this machine of the publication, I find the fol- ‘ 
3 : foi languag@: * 


‘ tes - “In this new model, the plate on which the tin or 
, copper sheet is to be applied has a spiral grooving, of 
‘ which one end corresponds to the centre of the plate, 


H 
i and the other to its outer edges. The plate is set in 
L motion by a powerful system of clock work, of which 

_ the velocity is regulated with reference to the length of 
! 5 theturns of the spiral. The vibrating disk arranged as 

H x s in the former instrument, and placed above this plate ; 
} 

i 





the tracing point may, by means of a movement of pro- 
. ‘gression imparted to the system, follow the spiral groove 
« from the centre of the plate to its circumference.” 





It is thus clear that no provision is made for feeding the 
reproducer and arm transversely by means of a spiral groove 
on the turntable, but, instead, the entire surface is given up to ae 
producing a record in the form of a spiral and the feeding 

., mechanism or means for imparting ‘‘a movement for progres- 
uted) *.. sion" is arranged within the box and operating as above  ' 
Hes + pointed out. 
tue Another publication which has a material bearing upon 
. the issues here involved is the publication known as ‘‘ Nature,” vr 
were published July 4, 1878, and a copy or extract from which, 
k taken more particularly from Vol. 18, p. 249, is entered in this ox 
case as ‘‘ Exhibit No, 20.” This article refers to the phono- 
gtaph and shows a cross-section of a reproducer. This 
reproducer consists of a, mouthpiece back of which is 
stretched a very flexible diaphragm. Attached to the frame 
i carrying the mouthpiece is a very thin flexible spring, having 
ot eee) at its free end the reproducing style or point, and also con- 
(ee nected with the diaphragm by a rigid rod or connection - of 
‘ c . -" “wood, Immediately below the illustration, and as descriptive 
At. : : of it, I find the following words : 
i «| pais rae e “A small rod of light pine wood having a rubber 
me ‘9 . pad at either end is placed between the box which 
an es Np carries the embossing point and the center of the mem- 
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brane. This, the first form of disc construction, worked 
very well.” : 


I find in this construction disclosed in “‘ Exhibit No. 20” 


‘a reproducer style and the diaphragm or device upon which 


».the sonorous vibrations are to be impressed by said style, 
- combined with a flat metal spring interposed between the 
~style and diaphragm and forming a yielding connection, 






a 








through which the reproduced vibrations are transmitted, 


‘said spring having a practically rigid connection with the 


diaphragm, the said construction embodying the essential 
characteristics of the invention of Claim 44 of the Tainter 
Patent No, 341,288, in suit. 

In conclusion of this consideration of the prior art I will 
refer to a striking article which appeared in Scribner’s Maga- 
zine for April, 1878, at page 855, relating to the Edison 
phonograph and to its possible future uses, and a portion of 


which I will here quote. x 


“The sheet of tin foil or other plastic material 
receiving the impressions of sound will be stereotyped 
or electrotyped so as to be multiplied and made durable, 
or the cylinder will be made of a material plastic when 
“used and hardening afterwards. .* * * Having pro- 
“vided thus for the durability of the phonograph alate, 
itwill be very easy to make it separable from the cylinder 
* producing it and attachable to a corresponding cylinder 
anywhere and at any time. There will doubtless be a 
standard of diameter and pitch of screw for the phono- 
* graph cylinder. Friends at a distance will then send to 
each other phonograph letters which will talk at any 
time in the friends’ voice when put upon the instrument. 
* * * Certainly within a dozen years some of the 
great singers will be induced to sing into the ear of the 
phonograph and the electrotype cylinders then will be 
put into the hand-organs of the streets, and we shall 
hear the actual voice of Christine Nilsson or Miss Carey 
und out ateverycorner, * * * It willsupersede 
the shorthand writer in taking letters by dictation and 
in the taking of testimony before referees, Phonographic 
letters will be sent by mail, the foil being wound on 
paper cylinders of the size of a finger.’ 
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"This rehearsal of the various uses to which the phono- 
graph and its reproducible records may be put is instructive 
as it includes praetically all of the uses to which the grapho- 
phone‘of the complainants is alleged to be applicable, It 
will be noticed that in this article that it is contemplated 
that while stereotyped and hard metal reproductions and 
duplicates of the original shall be made and used, the 


" original may also be used with the reproducer for rendering 


the record audible in the manner, hereinbefore pointed out. 


It is stipulated by and between counsel for the 
respective parties that the foregoing quotation from 
Scribner's Magazine for April, 1878, is a correct copy of 
the part quoted, and may be used with the same force 
and effect as though the original publication were here- 

., with produced as an exhibit, 
Adjourned until 11 A. M, Wednesday, Feb. 13, 1901. 


t. 
stat» ‘ Puivapecruia, Feb. 13, 1901. 
"Met pursuant to adjournment. 
, CBinsel present as before. 
_«. Q. 7. Please consider the Bell and Tainter Patent 341,- 
214 in suit. State your understanding of the nature of the 
invention disclosed therein, and the relation of the same to 


_ the prior art In this consideration you may refer to the 


deposition of Mr. Cameron, if you so desire. 
A, The Bell and Tainter patent in my opinion is a mere 


" modification of the structures disclosed in the prior Edison 
. patents, and whether such differences as may exist between 


the said structure of the Bell and Tainter patent in suit, and 


* “those of the Edison patents in the prior art, involve the exer- 


cise of the inventive faculties, and rise to the dignity of an 
invention would be better understood after considering the 


_ said patents mentioned in the prior art. In a general way, I 


might say that the only material difference which I find 
between the structure disclosed in the Bell and Tainter patent 
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and those of the Edison patents constituting a large part of 
~the prior art, is the interposition between the carrying and 
“pivoted arm upon which the reproducer head is placed, and 
the head itself of a universal joint capable of giving to the 
“style an exceedingly small additional capacity for movement, 
_. especially in a lateral direction, to compensate in a 
~ mechanical feed machine for any slight displacement of 
- the record groove under the style irrespective of the par- 
“«ticular cause of said displacement; the said universal 
* joint having a capacity for permitting the style to move 
© laterally to the extent of approximately the width of a record 
+! groove so that it may readily adjust itself to the bottom of 
‘the groove and: properly track the same while the main weight 
» sof the reproducing arm carrying the head, together with the 
“head and the various connections, is supported upon an 
‘additional transverse hinge support, and the record as an 
ow entirety, together with its support, is moved mechanically and 
~ positively past the style of the reproducer with a speed with iy 
_,that necessary to approximately keep the record groove of " 
“the tablet always under the style. Of course, if we are to 
ssume that the Bell and Tainter apparatus is limited to vats 
one in which the reproducer head is not mechanically fed or 
~. eaused to travel over the record, as distinguished from feed- 
ing the record transversely under the reproducer, then there 
could be no question of infringement, For this reason, I will Me, 
assume that in view of the prior art, it was immaterial with Foe eee 
4. the invention of the Bell and Tainter patent, whether the rv 
record was fed transversely under the reproducing style, as 
...” shown in their patent, or whether the reproducer was mechan- 
~“ teally fed transversely across the record, as is done in the 
modern phonographs of Edison and of the complainants, the 
S ‘i Graphophone Company. Briefly stated then, the novel : 
~" feature which I find disclosed in the Bell and Tainter patent ete 
‘\~ >< im suit is one in'which there is a positive mechanical feeding 
* mechanism for imparting a definite and. regular transverse 
feeding of the reproducer relatively to the record tablet to <q 
_approximately keep the style of the reproducer in alignment ! 
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“with the moving record groove, and the employment in such 


a machine of an additional device adjacent to the reproducer 
which shall ge to th reBroducer and its style a capacity 


are fora slightlateral motion, or a universal motion, to prevent 
bs the possibility of the mechanical feeding mechanism keeping 
Af the style out of contact with the bottom of the record groove, 
same. This is the novelty which I find disclosed in the 





or forcing it out of that groove after it has once tracked the 
patent and which is made the subject matter of claims 20, 21 
see jt and 23. 

, Having thus stated briefly, I will proceed to consider 
, the structure of the Bell and Tainter patent more fully. I 
- have shown at considerable length that the idea of engraving 
a record, whether the said record be on metal, paper, or wax, 
was fully disclosed in the prior art, and, consequently, the 
, broad idea of engraving a wax record was not new at the 
date of the Bell and Tainter patent, but, while it was not 
new, ‘and left no room for invention broadly in this direction 
+» by Bell and Tainter, it nevertheless had not met with much z 
‘favor because of the liability of the wax surface to be easily 
- |, destroyed by use with a reproducer, In the early phono- 
graphs, it was thought more desirable to directly use the 
sound record originally produced for reproducing, and this 
«= "was very largely the practice with the Edison machines, and, i 
* | consequently, in such uses tin foil was usually the substance i 
»s wpon which the record was made. The art of engraving in a i 
“,°° 122 phonograph, and the employment of wax-like compounds, welll 
Wee was so fully disclosed in the prior art, that mechanical skill | 
«°° alone was necessary to practice the formation of engraved 1 
“records in such surfaces, and while there was no invention } 

. -pessible, in broadly engraving a record at the date of the 
“Bell and Tainter patent, it did not follow that they might not | 
~ evolve an improvement in the reproducer which might be so - H 
iB delicate in its action as to permit the use of such wax record i 

















. without material danger of the style leaving the bottom of 
the record groove and ploughing its way through the side 
: “walls to the destruction of the record in case the mechanical 
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feeding mechanism persistently forced the relation of the 
, Style and record groove out of that which theoretically they 
should assume, whether this was due to eccentricity, dis- 
placement of the record in the machine, or the production of 
“what is termed “drunken” record grooves, namely, those 
» which are not strictly theoretical, helical, or spiral grooves. 
~' This capacity of the reproducer, to enable its style to find the 
bottom of a record groove, adjacent to which it is placed by 
the mechanical feed mechanism, and without the capacity of 
the machine being capable of dispensing with the mechanical 
feed, is the sole novelty which I find in the Bell and Tainter 
patent over that of the prior art’ In view of the fact that the 
Edison early machines, which were brought to the notice of 
., the public in practical form, usually employed tin foil as the 
- record tablet, it is proper that I should compare with such a 
"record the record of the Bell and Tainter patent for more 
clearly pointing out the nature of the Bell and Tainter inven- 
tion, which was especially and solely useful in connection 
with a record in wax or wax-like material. 
The wax record described in the Bell and Tainter 
patent, in that it is formed by elevations and depressions, 
in the bottom of a very shallow groove, gouged out from 
».or engraved in a body of wax-like material, as is distinguished 
‘from a record formed by indenting or embossing the 
tin-foil. With a tin-foil record, the groove is relatively 
much deeper and wider than the groove in a wax record, 
and, consequently, on a. given area or surface, less 
words can be recorded. In view of the fact that the tin- 
foil is a thin sheet, and the groove is. formed by 
stretching or bending the said sheet over the spiral 
«ridges on the surface of the record cylinder, there was a 
, practical limit to the closeness of these grooves, as there was 
* danger of disturbing a previously formed record groove by 
the formation of the next one, or rather, a continuation of . 
the helical or spiral groove on the next revolution. Bell and 
Tainter recognized that the tin foil record was, therefore, not baer 
capable of taking as many words as practice would demand, 
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and, consequently, turned their attention to that part of the 

prior art which involved the use of the wax engraved records, 

which permitted them yo gngrave a very fine groove into the 

“surface of sugh a wax-tike substance without fear of disturbing 

* ordistorting the preceding part of the groove. The forma- 

tion of a record in this manner enables the grooves to be 

very close together; and, in the modern practice, they are 

Placed so close together that the edges of one groove coalesce 

with the edges of the next adjacent groove. Because of 

. the possibility of adjacent grooves, in a wax record, to be 

> very fine, without disturbing the configuration of each other, 

“during their formation, and also because of the heavy work 

necessary the grooves are made very much shallower, thereby 

/ permitting a very long record groove upon a very limited 

surface. There was nothing new, however, in this, because 

>, the employment of all the appliances and apparatus for pro- 

ducing such a record were clearly disclosed in the prior art, 

and especially in the Edison English Patent No. 1644, the 

dégree of fineness of the grooves being solely regulated by the 

“shape of the point or style and the fineness of the thread on the 

_ feeding screw or spiral which produeed the relative move- 

'ments between the record tablet and the phonograph or 

recording instrument, and this could be made as fine as desired 

“without involving invention. Whether or not Bell and 

at: Tainter thought that they had made an invention broadly 

involving the idea of engraving a wax record, the fact remains 

that the prior art discloses that at the date of their invention 

7 there wasno room fora patentable invention of any such scope, 

» but it is possible that the prior art was not so fully known to 

them, or to the Patent Office at the early date of the Bell and 

» °) Tainter patent, as it has been shown to exist in my brief 

‘"*gummary of the said prior art. I would point out that, in the 

“2° Bell and Tainter patent, they refer to the prior art as 
follows : 





“ Heretofore the vibrating style has, as in Edison's 
* well-known phonograph, simply indented. the recording 
«material, It has been proposed to cut the record in 
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the edge of a strip of metal or other .solid material, 
by vibrating the aot in contact i the aitting edge of 
- arotary disc cutter,” 


" The latter reference is no doubt to the subject matter of 
the Reynolds patent, “ Defendants’ Exhibit No. 8.’ That 
this quotation does not disclose the real art as it existed prior 
to Bell and Tainter’s invention, with regard to the prior art, . 
is clearly shown by my previous answer, Immediately fol- 
lowing that statement of the prior art the patentee says 
with regard to the engraving method, alleged to have been. 
developed by them : 
“ Under this part of the invention, are included the 
vibratory cutting style, as a new device in a sound 
recorder,” ‘ 


‘That there was no novelty in operating a cutting style or 
engraving is self-evident, from the numerous éxamples of cut- 
ting styles operated by diaphragms for engraving the record 
which I have pointed out in a previous answer, The patentees 
say that they form their sound record “by means of a cut- 

ting style,” and they further say that the essential new feature 


rh of their invention is ; 





“ The removal of material to form the record bya 
outing: gouging, or graving action of the vibrating 
style.” ‘ sp,8 
They also say: ates 

“In this new or improved form of record, may a wee 
larger number of words or sounds be recorded, in a ey 
given surface than has been practicable with the indented 
records heretofore in use, but the recorded vibrations are 
also sharper and better defined. It is found that an ee 
indenting style smoothes over the crease of the larger ele- 
vations, and also rubs out some of the finer ones,” P. 
1, lines 50-58. 


The material which some of these inventors employ for ' 
the formation therein of sound records is a mixture of one . 
part, by weight, of white bees wax, and two parts of paraffine. 
£ t 
| 
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- This mixture is spread upon a sheet of cardboard and thus 
forms a *‘tablet,” for the reception of the sound record, I 
We, _’ have shown that a tablet of this character is fully disclosed in 
* the Edison English Patent, 1644, which he says may be 
directly subjected to the action of the recording style, just the 
+ same as it is directly subjected to the action of the recording 
+. °° -style in the Bell and Tainter patent. Even the particular 
character of cutting tool or style is fully disclosed in the 
French patent to Weyher, No, 135,688, of March 20, 1880, 
in which the burin or engraving point is set out as being 
operated by the diaphragm for engraving a record, the burin 
“_, point having the same character of point as the graver or cut- 
ting style of the Bell and Tainter patent, and adapted for pro- 
ducing a record having a vertically undulating bottom and 
. : sloping side walls, ‘In these latter respects, the record is 
_ identical with the Edison record, as I have before pointed out. 
Recess. ° 


tsot _ . As it isa matter of some interest in this case, what the 
si ‘particular size and construction are of the record grooves, I will 
_, consider them a little morein detail. It must be remembered 
that we have here to deal with a thing of very small size, 
- Namely, a groove in the commercial machine, which it would 
* be useless to examine with the unaided eye. Still, Bell and 
“" Tainter speak in their patent of the different parts of that 
"groove. They speak of the “sloping walls” of the same; 
; also of the ‘‘bottom of the groove,” and of ‘elevations and 
depressions at the bottom; and they ascribe different func- 
, * tions to the different parts of that groove. This being the 
*-7 case, it will be well to have a thorough knowledge of the con- 
- 4, figuration of the record groove in order that the functions 
* “°* which the different parts perform may be understood. How- 
\,,ever, to study the said groove, it is necessary to resort to 
microscopic enlargements of the same, Naturally the shape 
of the groove will be dependent upon the engraving tool or 
style, which is to cut it, and this is illustrated in the patent by 

i - Figs, §and 6, The specification says : 

% a 
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“ Figs. 5 and 6, viewg. on the enlarged scale of the 
+ engraver or cutting style;"’ z A 
from which it will be seen that if the drawing thereby gave a 
“graphical illustration of the cross-section of the groove, it does 
not, however, give any information with respect to the szse, 
since there is nothing to indicate how much Figs. 5 and 6 are 
enlarged. However, referring to the specifications regarding 
“the engraving style, we find, on page 3, lines 67-76, it is 
. described as follows : : 

“ The latter is preferably formed of a round wire by 
turning the end conical and rounding the extremity, and 
then grinding off one side to the axis of the wire. This 
leaves sharp cutting edges on both sides «f the tapering 

» point. These edges remove the material in chips or 
| shavings, like a plane or turning-tool. It is not essential 
*~" to give this form to the style tool, Any form which will 


remove the material and not simply displace it will 
answer,” 


Again, on page 4, lines 19-23, I find ; 

“a penetration of yt, of an inch has been found 

very effective, the, style being formed of No. 16 wire 

shaped at the cutting end as in Figs. 5 and 6,” 

Even this, however, does not convey even an approxi- 
mate idea of the configuration of the record groove that will 
‘be made by such a style, since nothing is said in the patent 
‘how, and to what extent,‘the pointed wire is rounded off at 

s end before being ground off one side to form cutting edges. 
While the exact shape can therefore not be mathematically 
determined, it is, however, certain that the rounded end of 
the style will produce a groove that will be, in effect, curved 
«in cross-section, i ? ig 

Mr. Cameron, complainant's expert, in his answer to 

XQ. 65, says that the record groove discloved in the patent 
, has substantially the same form as the record groove formed 
on the commercial machines that are built and operated in 
accordance with this patent, No, 341,214, in suit.. He says: 





“In actual practice when sound grooves are cut or 
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», engraved in a solid substance, in accordance with the 
specification of Patent No, 341,214, in suit, the groove 

Sg » Varies greatly in width and i is in cross section approxi» 
matefy in thcharey of an arc.” 


va = And in his next answer, namely, x Q. 66, he says: 
: os pas The construction of grooves to which 1 referred 
| ‘ ‘ _- in the'first part of my last answer, is in exact accordance 


with the groove specifically defined in the patent, that 
is a groove with sloping walls.’’ 


. Pals Again, in speaking of the enlarged view of the cutting 

| ,  anenne He style shown in Fig, 6, he says, in answer to XQ. 75: 
1 f i “It must be born in mind, however, that the cut- 
‘ai ting portion of this style, being only about the one one- 
: : thousandth of; an inch from the end thereof, is so small 
that the width of the groove to be cut thereby, in pro- 
. portion to the depth, is very great and would, even with 
the somewhat crude outline shown on Fig. 6, give a 
groove which would be approximately arc-shaped in 

ye _ » eross-section.” 








» And again, in answer to X Q. 81, he says: 
Bee ads ~~.“ As I have repeatedly stated heretofore, the sound 
Fi sy . ..") + ,grogye being in cross-section approximately that of the- 
re are of acircle, I have no hesitation in stating that it is 
not. necessary that the width of the reproducing style 
must be less than the average width of the sound 
. groove,"” 





From an examination of carefully prepared microscopic 
enlargement of the grooves of the commercial graphophones, 
» I fully agree with Mr. Cameron in the view which he thus ex- 

SRE “presses, The exact width of these grooves are readily calcu- 

aie: Sf ') lated when we ascertain that in the commercial record it 
«+ is fgund that there are almost exactly one hundred record 
. grooves to the inch, The maximum width of a record 
+s groove would, therefore, be one y4y of.an inch, The depth 
of this groove may be ascertained by a careful examination 

: Qf the cutting style. From the testimony given in the 
ir Xoo “> American Graphophone Ca. v. The National Graphophone 
‘ «Ca, and Frank Seaman, in the Circuit Court for the Southern 
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District of New York, I find that the cutter is made of a jewel 
in cylindrical form having the end cut off almost at right 
angles to the axis, and that this cut off end is used as a cut- 
ting edge. Such a cutter would make an arc-shaped groove, 
a microscopic photograph enlarging the said cutter shows by 
means of the enlarge micrometer scale that this cutter has a 
‘diameter of almost exactly five one-hundredths of an inch. 
« ‘Since the groove is cut with this style, and has a width of one 
one-hundreth of an inch, it is easy to ascertain, by geomet- 
rical calculations, that the depth of the groove is almost exactly 
one two-thousandths of aninch, from which it is seen that the 
groove is only one-twentieth as deep as it is wide. A copy 
“of each of the photographs, to which I have above referred, 
are entered in this case as “ Defendants’ Exhibit, No, 25.” 
r While the above analysis of the cutting style will in 
effect determine the shape of the groove, the same was also 
‘»« ascertained by a microphotograph enlarged about thirty 
diameters, the said photograph showing a cross-section of 
, the gramophone recording cylinder. This photograph is 
entered in this case as “ Defendants’ Exhibit, No. 23.” This 
photograph shows the grooves well enough, but even with 
- this enlargement they are so shallow that the eye is uhable 
to fix upon any particular point and estimate its elevation or 
depression with reference to another point. The grooves are 
“entirely too shallow for this purpose. To obviate'this difficulty 
a drawing has been prepared which shows the grooves about 
two hundred times enlarged, and ‘also shows clearly the 
character of the grooves regarding their width and depth. 
On the same drawing is also shown a similar cross section of 
~-another tpye of groove enlarged to the same extent, and 
to which I will refer hereafter when speaking of the 
grooves of the defendant's machine. The -first men- 
-* tioned cross-section of this drawing is marked “ Grapho- 
phone Grooves,” while the latter cross-section mentioned 
. is marked “Gramophone Grgoves.” This drawing” is 
entered as an Exhibit in this case as ‘* Defendant's Exhibit, 
No. 26.” An examination of this drawing of the gramo- 
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_Phone grooves will show that in cross-section the grooves 
occur and that the adjacent grooves coalesce to form inter- 
- yening ridges, this being always the case if the grooves have _ om 
their maximum widélf and depth, 
+ While “Bell and Tainter settled upon the character of 
* groaves which they were determined upon using in their 
wax records, they were confronted by another problem, that 
“, is to say, the producing of satisfactory sounds from such 
+ records, it being borne in mind that to properly reproduce 
from the record the reproducing style must be actuated by 
the bottom or lowest part of the said groove, since that is 
the place in which the vertical undulations or records proper | 
* are formed, In the Edison machines with tin-foil records, 
as-has before been pointed out, the grooves, though similar Py 
in cross-section, were materially larger; that is to say, wider 
and deeper, and also somewhat more widely spaced, so that 
there was not the great difficulty of insuring the reproducing 
style tracking the bottom of the record in a mechanically 
‘driven feed machine, as was encounterd in the mechanically 
ts driven feed machine of Bell and Tainter, employing the ae 
recard grooves on a much finer scalg, “In the tin-foil record 
«the groovegeare sufficiently percéptible to the eye, so as to 
permit the adjustment of the reproducing style, but not so ; er 
‘in the case of the Bell and Tainter apparatus. Moreover, the | 
*. wax record of Bell and Tainter being in softer material, was 
. apt to be more readily injured or rubbed out if the style of 
the reproducer was not made to properly track the groove, 
since a defective location of the style relatively to the groove ww 
in a mechanical feed machine would cause the style to ride } 
upon the walls of the groove, and, consequently, be improp- i 
erly acted upon, and at the same time, in its effort to ride i 
t 
t 





down the walls of the groove, it would be very apt to scratch 
*. or injure the formation of the groove. In any event, it is 
most difficult to secure any adjustment of a reproducer car- 
ried in fixed bearings, such as those at 20, in Figs. 1 and 2 

















ro ~, of the Bell and Tainter machine, with a record having the { 
“minute grooves above pointed out, it béing borne in mind | 
——— sears a — <== i 
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that the reproducer was not the instrument which originally 
produced the grooves, It is simply an additional element, 
which is turned into position by hand, and which, if not 
properly adjusted at the beginning of tracing the record, will 
never have a style in proper tracing position throughout the 
entire mechanical feeding operation, which produces the 
‘relative movement between the record and reproducer. The 
Bell and Tainter records being made in wax, they were dull 
‘and without lustre, and being at the same time so very narrow 
and shallow, it is practically impossible to secure any initial 
adjustment of the style to the bottom of the groove, and an 
attempt in that direction would be mere guess work, and, 
therefore, impracticable in a commercial machine. * 

It was because of this difficulty that Bell and Tainter 
found it advisable to introduce a small rubber support for the 
reproducer head, whereby the style of said head could have 
a slight lateral adjustability which would compensate for any 
mechanical displacement between the normal position of the 
style and the record groove, and thereby enable the style to 

_ slide down the sloping walls of the groove, until it tracks the 
» bottom thereof. ry x 

i “ Defendants’ Exhibit, No. 26" will give an excellent 
“idea of the great difficulty which would be experienced in 
« endeavoring to locate the style of the reproducer by hand 
<adjustment upon the bottom or middle portion of so shallow 
‘agroove. The record, that is so say, the elevations and 
““depressions from which good reproductions are obtained, are 
“ ‘in the bottom of the groove. However, when speaking of 
“the “bottom” of a groove which is as shallow as the gramo- 











“ “ophone groove, we cannot assume that it is a definite point, 


‘for, while the lowest point is the bottom, theoretically, we 
must assume, practically, that it would also include a portion 

f the groove to each side of the centre, and it is proper to 
‘take this view’of the case when considering the term ‘‘ bot- 
*tom” as found in the Bell and Tainter patent, and when con- 

sidering the elevations and depressions formed in said bottom. 
They must mean the centre of the groove and would possibly 
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“include parts next adjacent to the centre. In this exhibit, 
«No, 26, the centre is marked with a full vertical line, and a 
dotted line is arranged oneach side of the centre line, and it + 
may be asspmed that Bell and Tainter’s reference to the bot- 
tom of thé groove would include the groove between the 
dotted lines. Between the said dotted lines and the ridges 
_ are the sloping walls, which are designed to guide the style 
down to the bottom. Of course these dotted lines have been 
arbitrarily selected by me but they are sufficiently close to 
the proper positions to locate the bottom for the purposes of 
the present consideration. | 
rane As Bell and Tainter employed a mechanical feed 
machine for moving the record transversely past the repro- 
ducer, and employed a different style for reproducing than 
the one which produced the record, they were confronted, 
* therefore, with a problem which is at the basis of their inven- 
tion, namely, how to maintain the use of a mechanical feed in 
.{s: ‘their machine without necessity for fine adjustments thereof, 
or of the reproducer, and yet insure with a record having this 
extremely fine groove, that under all normal operations, the sy 
* reproducing style shall seek and follow the bottom of the 
groove or that point between the two vertical dotted lines in 
Exhibit, No, 26, irrespective of the particular point of the 
groove which may be first touched by the style when turning | ' 
the reproducer into operative position. Bell and Tainter also H 
show a construction wherein the record tablet, F, may be 
‘ clamped into position or removed from the turntable E (Fig. 
“- > *_1), namely by the clamping nut 2. It is thus seen thatif a ‘eae 
~ record is replaced in the machine, as was their intention, and 
the new record clamped thereon, there would be a tendency 1 
of the said new record to be somewhat displaced, so that its } 
spiral grcove would not be mathematically concentric with 
the axis of revolution, to correspond strictly to its position 
when it was made. Under this condition, it will readily be 
. seen that while there will still be aspiral record groove, the 
said spiral will not be mathematically so lccated as to be 
caused to uniformly increase its distance from the centre of 
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revolution, but there wiil be, naturally, some slight eccentric- 
“ity, However, as this eccentricity is a defect, and unin- 
tentional, and is not compensated for by the uniform mechan- 
ical feed, it follows that, without some slight additional adjust- 
ment of the style there would be a tendency of the said style 
“to ride out of the bottom of the groove, and possibly over a 
ridge into the next groove, and back again, thereby not only 
Zinterfering with the proper reproduction but also inducing 
' great liability of injuring the record, This difficulty is 
entirely overcome by giving tothe reproducer head or its 
-style, a small capacity for lateral adjustment, independent of 
the mechanical feed. As the grooves are only one one- 
hundredth of an inch wide, it is evident that this possible 
- lateral adjustment of the style would never be more than 
~“possibly one one-hundredth of an inch, and while present 
“would hardly be appreciable to the eye. Of course I do not 
‘say that more eccentricity might not be produced than this, 
but it should not be produced in anything approximating a 
“commercial apparatus, and would not in the modern grapho- 
*phone machine, which employ ‘a cylinder and a helical 
“record groove, in place of a flat disc tablet, and a spiral 
“record groove, such as shown in the patent. 
Another cause which would necessitate either an accu- 
- “rate adjustment or the provision of some automatic capacity 
* of adjustment of the style to the groove, even where the 
“"pecord tablet was positively and accurately adjusted to the 
centre of the revolving turntable, is that which would be pro- 
luced by failing to clamp the tablet upon the turntable in 
‘exactly the same position which it had when the record.was 
‘made. It is evident that if this record is adjusted circum- 
_*ferentially, that there is no ‘place except one point in one 
‘revolution where the style could, as a matter of fact, be 
' directly over the bottom of the groove, Any other position 
- + than this one would relatively displace the record groove to 
the style, and unless provision was made to induce the style 
to automatically adjust itself to the groove (within the extent 
of one one-hundredth part of an inch), the style would not 
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_»: track the bottom of the groove and properly reproduce the 
«sounds. Here, again, is a cause which induced Bell and 
a z Tainter to make their invention or improvement contemplat- 
ing the support g{ the reproducer head or style with pro- 
4 vision fdr slight fateral adjustment, without interfering with, 
he and in addition to the employment of the definite uniform, 
ney ’ ‘mechanical feed. ’ 

pie _ Messrs. Bell and Tainter, therefore, devised means 
ts whereby the reproducing style might seek and find the dot 
” tom of the groove automatically, and might, from moment to 
moment, neutralize automatically: any tendency of the style to 
leave the middle portion, that is to say, the bottom of the 4 

groove, where said groove is from any cause displaced from 
A its true position, relatively to the style. All this appears from | 
. ie -, the patent here under consideration ; but since the specifica- e 

: = J tion and drawings are perhaps not as clear as they should be, 
¢ a closer reference to them will be necessary, i 
“The patent describes and illustrates three kinds of acs 
oY machines, the first, in order of the sequence, is illustrated by 
Figs, 1 to 11 ; the second is illustrated by Figs. 12 to 17, and 
the third by Figs, 18 to 20, - id 
First, referring to the machine of Figs. 1 to 11, we find 
that it"Comprises a disc or turntable E, revolved bya friction 
pinion G, turned by a handwheel 8. The disc E, by means 
,,of gearing 4, turns a screw 5, which works in a nut, 6, and 
. thereby with each revolution, causing itself to be propelled 
-' |.‘ transversely on a guide frame B past the reproducer or 
~. recorder, whichever may be in use, The record tablet F is 
cies oad as before stated, of a cardboard’ disc, coated with a mixture 
¢ of paraffine and bees wax, and this is clamped in position upon 
Se ‘' "the disc or turntable E, by the clamping nut 2. In conse- 

he ea rs quence of the combined rotary and rectilinear movement of 
sear ".)the disc, a fixed point or style bearing upon the surface of i 

: the table would inscribe thereon a spiral line or groove, the 

_pitch or distance between the grooves being mathematically 
» equal to the pitch of the screw thread on the screw § in the Fi 
particular construction shown, oe i 
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In front of the tablet is pivoted at 20, on an axis parallel 
“to the disk, a sound conveying tube, 19, and upon this tube 
is a weight Z, which may be adjusted up or down upon the 
tube to increase or decrease the gravity action thereof. This 
“tube is so pivoted that it will swing in a vertical plane at right 
“ angles to the plane of the tablet and disc. 

: For recording there ‘is inserted in the tube 19, another 

“tube 18, which carries at its free end the recording diaphragm 
_and style’ Sounds. uttered against a suitable mouthpiece I, 
are conveyed to the tube 18 and 19, and act upon the 
diaphragm 105, and cause the cutting style 11 to vibrate. 
The weight Z is so adjusted upon the tube 1g that the style, 
- resting by gravity against the tablet, will penetrate into the 
"material of the same to a suitable extent, and when the style 
is vibrated by sound waves its penetration will vary in 
“depth, and by reason of the rotation and rectilinear progress 
“Sof the tablet, it will cut into the surface of the same a spiral 
groove with sloping walls, and having elevations and depres- 
_ sions in its bottom, “These elevations and depressions in the 
bottom of the groove are,vertically undulating and have 
sloping walls and constitute the sound record. 

When it is desired to obtain a reproduction of the sound, 
> the recording diaphragm and style are removed by drawing 
the tube 18 out of the tube 19, Another tube, 33, is then 
inserted into the tube 19, and the upper end of this tube, 33, 
is joined to the reproducer head, H, by a short piece of 
rubber tubing, 32, shown more particularly in Fig. 8. The 
“reproducer head is provided with a projecting style, 26, and 
z this style is caused to follow the record grooves previously 

"formed by turning the arm, 19, with the reproducer head 
~ attached thereto, forward into position to bring the style 
against the record. Now, it is evident that e¥en in making 
this transformation, from a recorder to a reproducer, it would 
‘be practically impossible to bring the two styles exactly upon 
the same place in the record, first, because the styles are dif- 
"ferently positioned, and, secondly, the manner of adjusting 
‘the tubes to each other is liable to displace the relative. posi- 
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sitions of the styles. Here, again, we find the trouble, even ‘ 
where the record has never been taken off the machine, to 

, cause the reproducing style to follow the bottom of the record as 
groove, and it isnly by virtue of the fact that the reproducer 
Kis abw suppotted upon the little piece of rubber tubing, 
which acts as a small universal joint, that Bell and Tainter are 
enabled to cause the said style to track the bottom of the 
groove, the said rubber joint permitting the slight lateral 
movement or twisting, if necessary, of the head, to enable the ] 
style to adjust itself to the centre of this minute groove of | 

- one one-hundredth part of an inch in width. The capacity | 

' for adjustment is there, and comes into play even though the | 

eye cannot conceive it. The effect of this construction is that } 

when the producer is allowed to fall forward towards the * | 





record tablet, the style might, perchance, fall exactly into the 
bottom of the record groove ; and if this happens the universal 
joint does not come into action, or material action at all. 
,. Even under this condition, however, had the record been 
re ‘substituted, it is possibie that the eccentricity before spoken 
of would be present in the grooves, and upon turning the 
tablet, the lateral play would be accomplished by the rubber 
tubing, to enable the style to follow the bottom of the groove. 
It is moré likely, however, in either case, that the style will 
” strike one of the side walls of the groove, or the common 
ridge into which the walls of the two adjacent grooves coalesce. 
“In the first case, the style will slide down the inclined wall of 
- the groove, and, in the second place, it will fall from the com- 
mon ridge down into one or the other of the two adjacent 
. grooves, and, in both cases, the point of the style will settle 
in the bottom of the groove, when the same is moved 
under it - 

It will be seen that, in order to reach the bottom of the 
groove, the style must be free not only to move forward at 
right angles to the face of the tablet, but, also, laterally P 
parallel with the face thereof. 

Adjourned until Thursday, Feb. 14, 1901, at 11 A. M. 
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geen .PHILADELPHIA, Feb. 14, 1901. 
Met pursuant to adjournment, : e ’ 
Counsel present as before. 
* Examination of witness, R. M. Hunter, resumed. 
(Mr, Hunter continues his answer to Q. 7.) 
The forward movement or the one at right angles to the 
face of the tablet is primarily accomplished by the hinged 
, joint at 20, just as it is accomplished in the prior Edison 
machines. For example, the English Patent No, 1644, and 
“the American Patents No, 227!679 and No. 213,554. This 
is = forward motion is, however, in the Bell and Tainter Patent 
somewhat modified by the use of the short rubber tube 32, 
adjacent to the reproducer head. This rubber is the sole 
“ means for allowing of the exceedingly small lateral adjust- 
«ment of the head and style upon the hinged arm 18, 19, and 
is a movement which is wholly independent of the mechani- 
cal feed of the machine, which causes the positive relative 
transverse movement between the tablet and the repro- 
“ducer. Oe 4s 
This being the function of the universal joint, formed by 
the rubber tube, and there being a very gentle or slight slope 
to the sides ofthe groove, it is evident that there, should be 
ittle, if any, resistance against the lateral movement of the 
‘reproducer and style, if the latter is to seek the bottom of the 
groove. : “4 be ‘ 
A short piece of rubber tubing if of sufficient flexibility, 
"will offer practically no resistance to such lateral movement, 
“since the extent of the movement required is at a maximum 
“not more than one-half the width of the groove, that is to 
say one two-hundredth (},) of an inch, in the commercial 
machines given to the public, It is absolutely essential that 
) there be practically no resistance to lateral movement offered 
by the rubber tubing, for if there be any appreciable resist- 
ance, the style could not slide down the exceedingly gentle 
_slope of the wall of the groove, The specification of the 
patent is not as clear regarding this as it should be; in fact, 
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‘it is in many places objectionably obscure and indefinite, 
requiring reasonable interpretation, such as is afforded by the 

- context and by common sense. Still, when the real invention 
of the patentis kept in mind, a tolerably clear idea of the 
function which is” assigned to the universal joint afforded by 
the short piece of rubber tubing may be had. The patent 
says about the reproducer and its functions as follows: 


“The invention consists, fourthly, in loosely mount- 
ing the reproducing style so that it can readily be 
guided by the record. Preferably the reproducing style 

. or, rather what may be termed the “head”? of the repro- 
“ducing instrument, is mounted on a universal joint, and 
the style is pressed against the record by the yielding 
"~~ pressure of aspring or weight, Practically, in the instru- 
ment made by us, the pressure is due to the weight of 
the instrument, modified by the clasticity of a section of 
soft rubber tube, which supports the same and constitutes 
,a universal joint; but evidently there are many devices 
which can be used to mount the reproducer so that it is free 
*. to follow the sound record or phonogram, and which, 
therefore, would be within the spirit of the invention. 
» ‘The reproducing style, mounted as just explained, is 
especially adapted for use in,connection with a record in 
the form of a groove with sloping walls, and this com- 
* ‘bination is specially claimed ; but it may also be usefully 
employed in connection with other forms of record.” 

2 (P, 1, line 84 to p. 2, line 3). 








“> And again, on page 4, lines 58 to 84, the specification 


“ow states , 


* “The reproducer K when so placed is mounted 
upon a hollow standard, composed of the tubes or 
,tubing, 31, 32, 33 and 19, and in consequence of 
_ the flexibility of the rubber tubing, 32, it is free to 
follow the record, No special care is necessary to insure 
its adjustment, for if the reproducer K be allowed to rest 
~ against the record with the style upon the engraved line 
the: style will of itself gravitate to the bottom of the 
groove, 
». “There exists always a liability to disarrange- 
ment in some part of: the machine either in the recorder 
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or the support therefore, or the recording tablet or its 
support, or if there be no disarrangement it would be, 
difficuit to insure that the reproducer style could cut the 
record precisely at the proper point if the reproducer be 
held rigidly, Difficulties on these accounts are avoided 
by the loose or flexible mounting of the reproducer, the 
style automatically adjusting itself to the proper place on 
the record. It will be seen that the reproducer is 
mounted on a universal joint,so that it can move in any 
direction.- The movement parallel with the face of 
the tablet would, however, by itself, allow the style to 
follow and adjust itselt to the record to a useful extent,” 


The above-is a full quotation of all that is found 

“in, the specification of this patent regarding the function 
of the section of rubber tubing which constitutes 
the universal joint. It should be noted that the last sentence 
“of the preceding quotation shows that the gist of this improve- 

_ ment is in enabling the reproducer head to have the slight 
lateral play or movement parallel to the face of the tablet, so 

. that the style may have'a capacity of movement equal to a 
fraction of the width of a groove, so that the style may adjust 
“itself properly therein, it being understood that the hinging 
“of the arm 19 in the bearings 20, in the old and well-known 
“manner shown in the Edison patents, compensated for the 
< other possible requirement of movement at right angles to 


~sthe plane of the tablet. It is also to be noticed that in the 


above quotations it is specifically stated that the reproducer 
head is supported, or mounted, on the rubber tubing, show- 

: ing that this improvement does not contemplate the elimina- 
tion from the machine of the floating reproducer arm and 
reproducer head, in a machine in which there is positive 
means for mechanically feeding the record ‘relatively to the 
reproducer head to bring the entire length of the groove of 
the tablet successively under the style of the reproducer 
“head, but contemplates simply the addition of a flexible sup-. 
port for the reproducer head proper upon its arm to give the 
style of the reproducer head an additional small amount of 
_ adjustment which is independent of the mechanical feed, and 
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thereby insure the style getting tothe bottom and tracking 
the bottom of any portion of the groove, which may, by the 


+ mechanical feed, be Bfought under the style of the repro- 


ducer, Thé! improvement does not go beyond this. The 
function of the improvement is stated as follows: r 

«No special care is necessary to insure its adjust- 

ment, for if the reproducer K be allowed to rest against 

the record, with the style upon the engraved line, the 

style will of itself gravitate to the bottom of the groove.” 


This paragraph describes, very briefly, all of the uses of 
the universal joint of the patent. Jt is the automatic adjust- 
ment of the style point to the bottom of the groove which the 
mechanical feed of the machine brings under it, and which 
automatic adjustment within the sphere of approximately one 
two-hundredth (z},) of an inch is secured by the universal 

\, joint which immediately carries the reproducer head. The 
universal joint in the Bell and Tainter machine does not 
>. permit the style to seek any groove or the bottom of any 
groove, except the one which by means of a mechanical 
feeding mechanism, is brought to the.style. In the particular 
machine shewn in Figs. 1 and 2, it would be preposterous to 
, suppose that the style of the reproducer could track the 
spiral groove on the tablet F, if the mechanical feed screw, 
5, were omitted, consequently it is evident that the real 
_invention sought to be disclosed in the patent, is the minute 
automatic adjustment of the reproducer head and its style as 
_an additional feature in the otherwise complete organized 
machine of the Edison type having a mechanical feed. 

That this understanding of the invention is the proper 
and'reasonable one, I believe to be the case, and, in this, I am 
sustained by Mr. Tainter himself in his deposition in the 

_ Leeds case, wherein he says, in answer to Q. 7: 
” # A. The difficulty of tracking the groove increases 
as its width and depth diminishes. 
es “With record grooves equal in size and in shape, 
. the reproducer will follow a pitch of ten to the inch as 
1. readily ag it will one of one hundredth ; but should the 
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reproducer, for any reason, leave the groove, it might, in Ey ne 
the case of the coarse pitch travel along on the surface of “ ae 
the record cylinder between the grooves, while, with the ; 
fine pitch, the space between the grooves being too nar- 
row to support the reproducer the motion of the cylinder 
throws it to the one side or the other and into the groove, = 
Tf, in the case of the coarse pitch, the groove is made 
equal to the pitch, the tracking will be less difficult than 
in the case of the finer pitch, as there is no place for the 
reproducer to rest outside of the groove, and when the 
groove is large it is most effective in guiding the repro- 
ducer, A disturbance that would throw the reproducer 
out of a fine groove would not interfere with the 
tracking of a large one, (pp, 190-191.) - 


« 
: ares j 
) 


And, supplementing that statement, in a further question, 
namely, XQ. 24, Mr Tainter states: 

“A, What I mean by this statement is that with 
what we call a fine pitched record the dividing ridge 
between any two grooves is nearly if not quite sharp at at 
the top. While it would be possible perhaps to make the ° 
reproducer rest upon this ridge while the record surface 
is stationary, the moment the recording surface is put in 
motion, the reproducer will be thrown off to one side or ‘ 
the other and into-the groove.” (pp. 198-199.) .. tay 

* This agrees fully with the explanations of the action and 
function of the universal \joint. mounting of the reproducer, 
It is quite clear that the style, in seeking the bottom of the 
groove, must be automatically guided in its lateral movement 
by one of the slight sloping walls of such groove. And it is £ 
not until the style reaches the bottom of the groove that the " 
effectiveness of the vertically undulating record therein 
. _ becomes apparent. The side walls are merely guides and 
> help to maintain the style upon the operative portion of the 
_ record in the bottom of the groove. : 
This invention, therefore, obviates all necessity for fine 
hand adjustments of the style to the groove, and makes the 
apparatus automatic, so far as adjustments are concerned ; but ye 
this provision for automatic adjustment within the pervue of F ; i 





“a groove, does not contemplate in any manner dispensing with PY 
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,-the mechanical feed to bring the successive portions of the 
groove transversely under the style; by that I mean, the rec- 
tilenear feeding of the record as this is an essential part of 
the apparatgs disclosed in the Bell and Tainter patent, where- 
ever the universally supported reproducer head is employed. 
Now it is evident that if the style is to move in the man- 
ner above pointed out, both by the patent and by Mr. Tainter, 
one of the inventors of the graphophone claimed, such style 
must be narrower than the record groove, since, otherwise, it 
_ could not be moved laterally within the same, over the sloping 
- wall down to the bottom. While Mr, Cameron seems to have 
some doubt upon this point, I have not. The patent itself 
says very little about it. It states that the reproducing style 
shown in Figs. 7 and 10, is: 
" “formed of a narrow metal strip bent near the end 
“as shown in Fig. 8, and pointed as shown in Fig. 7,” 


‘and the drawing certainly shows it smaller than the record- 
* .ing.style, But as the scales of these drawings are not stated, 
¢we must rely more upon the statement in the specificatign 
«» that ag the style must be free to move laterally within the 
groove to adjust itself, it must certainly be narrower than 
‘the said groove and consequently narrower than -the 
tyle which produced it. There can be no doubt on this 
".. point in my judgment, and, in this conclusion, I am sustained 
«from the fact that Mr. Tainter, in his Patent No. 341,288 of 
1886, also here in suit, when referring to the reproducing 
* “style says : 

“The outer end of this style (which should be 


»/. somewhat more tapering at the point than the tecording 
style) rubs over the record or tablet.” & 6, lines 


* 72-75) 

* “And in describing the function of that win, in connec- 
tin with the grooves, he states, on page 8, lines 83-93 of 
said patent, as follows : 








“It is then released, and the reproducer falling for- 
_Ward, brings the style into contact with the record. 














~e - oS eee es 


Raymond R; Wile 
Research Library 


aw 


Fe meee ree tmp mere ce net ere 








Me 179° 


Preferably the grooves are so close together that the 
ridge between thern tapers to an edge on top, so that 
no matter where the reproducer may be placed, the style 
.will enter a groove, and being free to move sidewise, 
will, owing to the sloping sides of the groove, penetrate 
to the bottorn thereof under the action of gravity.” 


MPT 








As both the patents 341,214 and 341,288 were issued 
on the same day, it can only be assumed that the same 
method of operation and construction regarding this feature 
of the reproducer style, was the same in both cases. 

“ Defendants’ Exhibit No. 25" before referred to, 
showed that the diameter of the commercial recording style 
of the gramophone was almost exactly five one hundredths 
($y) of an inch, and “ Defendants’ Exhibit No: 27,” which 
is a micro-photograph of one of the commercial reproducing 
styles of the graphophone, made on the same plan and scale 
as ‘Exhibit No. 25"! shows that this reproducing style is 
almost exactly four one-hundredths ($y) of an inch. The 
point of the reproducer is spherical, and, if it is inserted in 
the curved record groove made by the cylindrical style of 
“Exhibit No. 25," it will touch that groove at one point 
only ; and the point which it is intended to touch is the mid- 
dle point at the bottom of the groove, or because of reasons ° “ 
already explained, when referring to “ Exhibit No, 26,” the ¥ 

“ said point of contact to be somewhere close to the middle 

. point, that is to say, at some point between the dotted lines 

+. marked on said exhibit. i : 

- In connection with the machine illustrated in Figs. 1 to as 
‘tt, and also the machine illustrated in Fig. 13, the patent p ‘ 

* shows the reproducer style so mounted that it extends diam- oh 
“etrically over the face of the reproducer diaphragm, and pro- 
jects with its point beyond the edge of the reproducer head, i 
and is, at that end, curved’ downwardly, so that it may bear’ eNO 
with its point upon the bottom of the record groove, the ° 
diaphragm of the reproducer being approximately parallel to 
the plane of the record surface, For some unaccountable 
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reason, Messrs, Bell and Tainter assumed this projection of 
the style point to constitute an invention, They say; 

: _‘*The invention consists, sixthly, in a reproducer or 
reproducing;instrument in which the reproducing-style, ~ 
instead of being*placed behind the support, projects at 
the point beyond the edge thereof, One practical 
advantage af this is that it enables the position of the 
style on the record or phonogram readily to be observed” 
(p. 2, lines 14-21).+ 


Bell and Tainter do not state of what use it would be to 
obserye the position of the style on the record. The record 
is so exceedingly fine that it is practically impossible to dis- 

‘tinguish one groove from the other with the unaided eye, 
and, therefore, any special observation of the style in the 
groove would be useless. In the practical graphophone, 

» such as is found on the market, and made under this Bell 
and Tainter patent, the style of the producer does not project 

~ beyond the head, and can, therefore, not be seen; and so far 

“as I am’ aware, no inconvenience arises from this. While 

. theré appears to be no utility in projecting the style so that 
it gan be seen in contact with the record groove, it is a most 
expedient, in any piece of mechanisnt, to extend: any portion 

_ thereof beydnd’ an obstruction or shielding portion where 
+ observation of the part is desired, and such extension would 
certainly not involve invention merely because of such exten- 
sion, In my opinion, there is no invention in this extension. 
However, long prior to the date of filing the Bell and Tainter 
_, Patent, reproducer styles were mounted so as to project far 
“beyond the edge of the reproducer head, and so that their 
: contact with the record tablet could be observed if so desired. 
- ,For example, such a construction is shown in the patent to 
A,.W. Hall, “ Defendants’ Exhibit, No. 5,"' to which I have 

- before referred in connection with this feature. I would 
point out that while Hall shows what he calls a ‘‘duplex or 
divided record," and therefore in such -apparatus needs two 
reproducing styles for effective reproduction, he says, in his 
specification, on page 3: 
































Raymond R. Wile 
4 z . . Research Library 











LL TELL AEN COENEN NS AORN a MR 


181 


“Although the greatest advantages resulting from 
the use of a lever between the diaphragm and recording 
-surface are obtained by the use of two points giving a 
duplex or .divided record, the advantage of leverage 
between the diaphragm and the recording-point would 
be considerable with a single point, giving a single 
undivided record,”” 


This itow that Mr. Hall woul use a single style 
“mounted so as to-be far beyond the edge of the reproducer, 
if he used a single undivided record such as employed in the 
“Bell and Tainter patent. Mr. Hall evidently did not think 
that the placing of his reproducer style beyond the edge of 
the reproducer head of itself constituted an invention, and I 
agree with that view, as I can see no invention in this sugges- 

» tion. Aside from the Hall patent, showing this construction, 

) it is also very clearly shown in the phonoautograph at the 
Boston Institute of Technology, and clearly disclosed in 
“ Defendants’ Exhibit No. 34," Projecting styles which 
could be seen and observed are also to be found’in the prior 

» Edison patents. . For example, it is shown in substance in 
Fig. 8 of Edison's English Patent No. 2909, of 1877, 
“« Defendants’ Exhibit, No. 32,” Fig, 27, and substantially in 
Fig. 18 of Edison’s English Patent 1644, of 1878, “ Defend- 
ants’ Exhibit, No, 11," and likewise, substantially in Fig. 5 of 
Edison’s American Patent No. 227,679, of 1880, ‘ Defend- 
ants’ Exhibit, No. 6.” I would point out that in both the 
constructions of Figs, 18 of the English Patent 1644, and 
Fig. 5 of the American Patent No. 227,679, the recording 
style is approximately at the periphery of the reproducer 
head, and can readily and clearly be observed. While they 
do not project beyond the’ metal of this head, they neverthe- 
less have the style points beyond the diaphragm and the mass 
of the head so they are not obstructed from view, and so far 

; as the substance of this alleged improvement in the Bell and 
Tainter patent (more specifically set out in Claim 25) is con- 
sidered, it is fully anticipated by these Edison constructions 
last mentioned, as well as the previous ones. 
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_ -In addition to the machine illustrated in Figs. 1 to 11, of 
,, the Bell and Tainter patent in suit, there are also illustrated 
- two other types of machines, One such machine is illus- 

trated in Figs,«e to 17, and which I will call the second 
machint, - This Second machine has in common with the first 
machine, that the record is engraved spirally into the face of 
the circular flat tablet, which is moved laterally at the same 
time that it is rotated, It is not moved laterally in a straight 
. line; as in the first machine, but is carried by a swinging arm, 
L, pivoted at 51 and 52. Here, again, the reproducer style 
is held comparatively fixed, with reference to the lateral move- 
ments of the tablet, but is also provided, adjacent to the 
reproducer head, with the universal joint in the shape of a 
short section of soft rubber tubing, to enable the slight 

. lateral automatic’ adjustment of the style to the bottom of the 

groove. In this particular machine, in place of the reproducer 

- head being substituted for the recorder head on the same 

‘pivoted arm, it is made as a distinct, complete, structure, so 

that the machine. is provided both with a complete recorder 
and complete reproducer, substantially as was the case with 
the Edison fpatent, “ Defendants’ Exhibit, No. 3,” and the 
'.. Edison English Patent No. 2909, of 1877, Fig. 29, and Edison 
English Patent No. 1644, of 1878, Fig. No. 27. 

5 The third machine illustrated in this Bell and Tainter, 
> patent, as shown in Figs. 18 to 20, and comprises a paper 

strip coated with wax upon which the record is engraved, the 
_../$aid strip winding from one reel around a guide wheel on to 

s, another reel, and in passing around the guide wheel, being 
. caused by a record groove to act upon the style of a suitable 
_ reproducer head. For reproduction the reproducing head 

.is clamped in position, in a rigid manner, after having been 
adjusted by hand, to make the style engage the record groove, 

.80 as to bear upon the elevations and depressions at the 


. digphragm and as shown in Fig. 20, projects approximately 
. ,» in line with the centre of the diaphragm being attached to 
one side thereof, The flexibility of this diaphragm allows 


«bottom thereof, The style is mounted upon a thin rubber - 
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‘the style to have an exceedingly small, free, movement in all 
directions, and would possibly allow the style enough free 
“movement to follow the bottom of the record groove, but 
whether this would be sufficient to compensate for any 
material irregularities therein, I am not prepared to say. It 
_is doubtful whether it would secure any more free, universal 
movements than is allowed in, the Edison reproducer style 
constructed as shown in his American Patent No. 200,521, 
“Exhibit, No. 3," and certainly would not allow as much 
freedom of movement as would be had by the style of the repro- 
“°° ducer shown in Fig. 27, of the Edison English Patent, No. 1644, 
or of the construction shown in Fig: 8 in English Edison 
Patent, No. 2909." I would also call attention to Fig. 22 of edt : 
Edison’s English Patent No. 1644 (and to which I have 
previously referred in speaking of the prior art), because, in 
Y this figure we have. the reproducing style directly connected ‘ 
“= to the diaphragm at a distance from its centre and the point niece 
“4. of the style arranged in line with the centre, almost identi- r 
: cally corresponding to the construction shown in Fig. 20 of ; a 
the Bell and Tainter patent in suit. The flexibility of this 
“style, especially when the diaphragm is made of parchment 
or rubber, as contemplated in these early English patents of ae % 
_ Edison's, would be very great and would permit all of the 
‘lateral adjustments, or universal adjustments, which is con- 
templated for the style of Fig. 20) and included for example, 
under claim 19. ' f 
From what I have stated it is evident that I am of the as af. 
‘ opinion that the structure of phonograph disclosed in the Bell ks 
nd Tainter Patent No. 341,214, in suit, is, in all material eat , 
respects, an embodiment of the essential characteristics of : 
the Edison English Patent No, 1644, “ Defendants’ Exhibit, 
“No. 11,” and that whatever novelty, if any exists over what 
cals shown and set out in the Edison patent, must reside in the . 
daption of a universal joint, or at least a joint permitting va netia® il 
"lateral motion, to a slight degree, located immediately at the . tind i { 
reproducer head, and connecting it with an arm, which is 5 . 
otherwise pivoted in the well known manner shown in the 
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Edison prior patents, ‘with capacity for swinging to and from 
the record surface, and acting by gravity to automatically 
follow the surface of the record tablet in a direction vertically 
to the surfage thereof. That Bell and Tainter have largely 
+ ophied thesdetails disclosed in the Edison patent, it is very 


, apparent, upon careful comparison, and I will briefly point 


out in how many particulars they have copied Edison's 


" apparatus. 


Adjourned until Friday, Feb. 15, 1901, at 11 A. M. 





ae PHILADELPHIA, Feb, 15, 1901. 


Met pursuant to adjournment. 
Counsel present as before. 


"Examination of witness, R. M. HunTeER, resumed, 


(Mr, Hunter continues his ariswer to Q. 7.) 

Considering first the machine illustrated in Figs. 1 to 11, 
on sheeet 1 of the Bell and Tainter Patent, and comparing it 
with the Edison English Patent, 1644, and more particularly 
with Figs. 1 and 2 thereof, we see that in both machines 
.. there is a revolving turntable or disc driven by mechanical 


means, namely, in the Ediyon Patent by clockwork, and in | 


th® "Bell and Tainter Patent’ by a fly wheel crank and friction 


_ driving pinion. In both the turntable carries a circular 


record tablet, and which tablet is identical, that is to say it is 
a tablet of cardboard coated with a wax compound, and in 
which a spiral record groove, having vertically undulating 
record variations at the bottom and sloping walls. While 


. Fig, 1 of the Edison Patent is more particularly described 


with respect to the tin foil tablet, nevertheless the patent is 
very clear in its statement that it may be formed ‘‘of paper 


“Yor other material * * * _ coated with paraffine or other 
*. hydro-carbons, waxes, gums or lacs, and the sheet so pre- 
“pared * * * itself be indented.” (Page 7, line 26-28). 


As I have before pointed out, in both the reproducer is 
provided with a delicate style and has the reproducer head 
carried on the free ¢nd of an arm pivoted on a transverse 
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‘axis beyond the periphery of the turntable and parallel to the 
_ surface of the record tablet, so that it may float or ride upon 
the surface under the action of gravity. In both there is a 
* positive mechanical feed to produce a transverse relative move- 
“ment between the record tablet and the reproducer, the said 
* feed being independent of the floating character of the arm 
“supporting the reproducer, the construction being such that 
“the reproducer has free movement at right angles to the sur- 
‘face of the record tablet independently of the positive’ ‘trans- 
“verse relative feeding of the record to the reproducer to bring 
~ successive grooves of the record, or rather successive spirals 
of the same groove, into mechanically operative position with 
‘the style of the reproducer, As Ihave before pointed out, 
--s“in the Edison machine, Figs 1 and 2, the reproducer is 
« .mechanically fed transversely over the record, from groove 
“to groove, whereas, in the machine of Figs. 1 and 2 of the 
ri Bell and Tainter Patent, the record is fed transversely past 
the reproducer head, but this difference is wholly imma- 
terial and was fully recognized by Mr. Edison, who, in show- 
g different types of his invention, illustrated and described 
“various modifications showing that the tablet may be 
‘mechanically fed, as in Figs. 1, 2, 13 and 15 or the repro- 
«ducer may be fed over the tablet as illustrated in Figs. 12,15 
tand 36, for example. Likewise in'his American patent, 
“Exhibit, No. 6, Mr. Edison shows in Fig. 1, the feeding of 
the tublet past a relatively stationary feproducer, and in Figs, 
3 and 4 of the same patent he shows a reproducer mechani- 
cally fed over the record, thereby establishing, beyond a 





















© 


between the tablet and reproducer, were well-known 
‘equivalents at the date of the Bell and Tainter patent, In 
the Bell and Tainter feed, a screw and stationary nut is 
employed, as the means of moving the tablet support, or 
~ turntable, and likewise, a screw and stationary nut is the 
“feeding means for the tablet support in Mr. Edison’s machine 
when he makes the relative movement by moving the tablet, 
so that the same details have been employed in both|the Edison 
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question, that the two methds of securing the relative feed 
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u _ machines of the prior art, and the Bell and Tainter machine 
_of Figs. 1,2 and 3 of the patent in suit, Every material 
feature of this machine is fully disclosed in the Edison patents 


with theexception of the additional small piece of rubbertubing | 


constituting the agditional universal joint adjacent to the repro- 
ducer }itad, and“between it and the arm supporting it, which 
arm is pivoted at its other end, upon an axis parallel to the 

_ surface of the record tablet. The pivoting of this arm is so 
clearly shown in the Edison English patent, 1644, “ Defend- 
ants’ Exhibit, No. 11,’’ and in Figs 3 and 4 of his American 
Patent, 227, 679, “ Defendants’ Exhibit, No. 6,” that it is 
unnecessary to make more specific reference to this feature, 
since I have before pointed it out, at considerable length, in 
‘my previous answer. As before stated, the arrangement of 
the reproducer head parallel with the surface of the spiral 
record, is also shown in the Edison patent, and, furthermore, 
the employment of a reproducing’style, arranged out of line 
with the centre of the diaphragm, and adapted to project to 
a position adjacent to the periphery of the reproducer, so 

. that its position upon the record may be seen, is also clearly 
shown in substance in Fig. 18 of the English patent, 1644, 
and Fig. 5, of the American patent, 227,679 of Mr. Edison. 
“In this connection, I would also réfer to Fig. 27, of Edison’s 
English patent, as it clearly shows the reproducer point on 
the record that it can readily be seen and thereby accomplish 
all of the imaginary advantages of the Bell and Tainter style ; 

' ‘and while speaking of this figure 27, I would again call atten- 
. tion to the fact that it shows the style so mounted as to have 
every possibility of lateral and vertical adjustment, such as 
would adapt it to readily find the bottom of any groove in 

» which it might be brought into contact with, there by disclosing 
the essence of the Bell and Tainter machine, Figs. 1 to 11, 


“\. + sq far as claims 19, 20, 22 and 25 of the Bell and Tainter 


. patent in suit are concerned. The essence of the Bell and 
« Tainter machine is, therefore, taken from the Edison prior 
invention, 
Having thus shown that Bell and Tainter have merely 
: 3 
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- copied the Edison inventions in the first machine illustrated 
sby them, I will now show that even the second machine 
illustrated by them in Figs, 12 to 14, has also been copied . 
‘from this Edison English Patent 1644. The general state- 
<ment which I have made with regard to the first machine in 
“connection with the fact that Bell and Tainter feed their 
‘record. transversely under the relatively stationary reproducer, 
+ while Edison shows both that idea and the reverse, also holds ‘ 
- good in connection with the second machine. The gearing, 

“however, for causing’ the relative transverse feeding, between 

‘the record and reproducer is absolutely identical in the two 

“patents. Every essential feature of this feed found in the ' ‘ 
parts D 56, 57, 58, 59, 50 and 53 of the Bell and Tainter pat- 
"ent, are also found in Fig, 8 of the Edison patent, and in the 

description describing said Fig. 8, and to which I have before ‘ 

referred in my previous answer, the said Fig, 8 showing a 

‘modified type of feed, as a substitute for the particular type : 

“of feed shown in Figs, 1 and 2, In the Edison case, the 

gearing produces a swinging motion to the reproducer arm i, 

+and, consequently, to the reproducer itself, whereas, in the ATR: 
Bell and Tainter patent, the same gearing produces a trans- 
verse feeding of the record, The reason of this is that, in . ake 
* the Bell and Tainter structure, the fulcrum or pivot of the ’ 
reproducer arm, and its supporting frame B, are held sta- y 
tionary and the tablet supporting frame is permitted to move, oe fies 
whereas, in the Edison illustration, the tablet supporting . . 
‘* frame is held stationary and, consequently, the pivoted arm 

“of the reproducer, and its support, or fulcrum, is caused to . firs 
move. It is simply a case of which part you choose to hold : es 
stationary, and nothing more. It thus appears that in the 

second construction of machine shown in the Bell and Tainter 

patent, they have again had resort to the Edison English 

Patent No. 1644 to obtain the essential features of their y 

**- apparatus. The only thing of any moment which they show gt shat Misa gs 
in this second machine, not specifically shown in the Edison : 
patent, is the little piece of rubber tubing 32, fordirectlysup- , 

porting the reproducer head igs the free end of the old fp iy 
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4 :eapacity respecting the lateral adjustment than would be the 


. . feproducer head to and from the record strip, or tablet,’ is 
*- fully shown in the Edison patent referred to and it is certainly 
» shown also in American patents to Edison, ‘ Defendants’ 
: Exhibits Nos, 3 and 6.” 
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Referring now to the third and last construction of 


; machines shown in the Bell and Tainter patent, I find that 


they have once more had resort to the Edison English Pat- 
ent 1644, and, more particularly, to the modification shown 


* therein in Figegs.+ It is interesting to notice how minutely 
‘ they: have copiéd Edison's constructions, In the Machine of 


Bell and Tainter and that of Edison, we have the following 
similarities. In both, a strip of waxed paper is provided with 
a vertical undulating record groove and is wound from one 
reel on to another by a crank mechanism, and in its passage 
from one reel to the other, it is guided about a positively 
driven guide wheel. In both there is a fixed reproducer 


“head having a very flexible style arranged adjacent to the 


centre of the diaphragm, and operating in the record groove 
of the strip tablet as it is fed under the said reproducer head. 
In both the reproducer is shown with a style directly con- 


‘nected to the diaphragm, and having its point in line with 


the centre of the diaphragm. (See Fig. 20, Bell and Tainter 
patent, and Fig. 22 of Edison's patent.) Regarding the pos- 
sibility of lateral flexibility of the reproducer style, in a con- 


; struction like this where the reproducer head is fixed, I have 


already shown at great length that the Edison constructions 
using light and delicate diaphragms of parchment or rubber, 


©. as stated in the Edison Englishipatents, would give every pos- 


sible freedom of lateral adjustment that could be implied as 
being required in the Bell and Tainter structure, and I have 


“no doubt in my mind for a moment but that the flexibility of 


the style of Fig. 27 of the Edison patent, is far greeter in 


ease with the particular construction shown in Fig, 20 of the 
Bell and Tainter patent. Even the means for adjusting the 


* The Bell and Tainter structures, therefore, have all been 
taken in substance from Edison’s English Patent, No. 1644, 
: P i 
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_.with the single exception of the specific feature of the mid- , - 
~ dle piece of rubber tubing, for directly supporting the repro- 
«ducer head on the old, floating reproducer arm, and this is, in . 

* my judgment, the extent of their improvement over the dis- 

* closures of the prior art, and while, as a mechanical con- 

struction it was an addition or adjunct to the positive, mechan- 
ical feed machine of Edison, Iam not prepared to say that it 

4 “was an invention, for reasons that I have already stated, 

5 ‘namely, that the vertical adjustment of the reproducer head 
.’at right angles to the surface of the tablet was accomplished: 
by the old pivoted reproducer supporting arm of Edison, act- 

’ “ing by gravity, and, therefore, there was no necessity of pro- 
‘viding an additional universal movement in that direction, in 
a machine of the’ character shown in the Bell and Tainter 

< patent ; and, secondly, because the capacity for lateral adjust- . 
“ment of the style to seek the bottom of the groove brought 
» ‘into its proximity by the mechanical feed, I have shown to be 
<-. substantially disclosed by the Edison. English Patent, and, 
therefore, the mere locating of the said universal joint specifi- 
cally so as to immediately support the reproducer head (Claim 

21 and 23), as distinguished from supporting the style, which 

is really the thing acted upon, is wholly immaterial. This 

question, however, is one for the Court:to determine with the 

“full facts before it, and in any event, the only novelty in actual 

\eonstruction, which I perceive in the Bell and Taintermachine, 

over the prior art, is in locating this small section of soft rub- 

~ ber tubing immediately between the reproducer head and the 

SS free end of the old pivoted arm, and to be used as a universal 

~ joint of exceedingly small required adjustable capacity in con- 

nection with a positive mechanical feed for producing a rela- 
tive, regular, and extensive feeding action between the record 

"tablet, and the reproducer head. 

Recess. 



























Q. 8. Is there, in your opi ion, more or less liability of 
lost motion in the mechanical feeding devices in the Bell and 
_ <Tainter patent in suit, as compared with the types of the Edi- 
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son machine shown, for example, in Figs. 1, 2, 13, 14 and 15 
in his English patent, and also shown in his American Patents, 
“No, 200,521, of 1878,and 227,690, of 1880, and what rela- 
tion woul an increase in the lost motion have on the registry 
‘of the style and groove of the tablet. 
A. There is more lost motion in the Bell and Tainter 
. feeding mechanism than that in the Edison machines, In 
the Edison machines, the screw or feeding spiral is an integral 
part of the cylinder or table upon which the record tablet is 
clamped, and there is, therefore, the least possibility of lost’ 
-motion affecting the registry between the reproducing style 
and the record groove, and, therefore, where the record 
grooves were of a size that could be readily seen, there was 
little trouble from that of adjustment, especially where the 
». style was flexibly supported and made sensitive, as so fre- 
quently suggested and advised in said Edison patent. In 
the construction of the Bell and Tainter machines, Figs. 1 to 
* 14, there was a complicated indirect method of feeding the 
tablet record relatively tothe reproducer. In Figs. 1, 2, and 3, 
./it is seen that this gearing consists of the turntable shaft car- 
. fied in one journal and geared by miter gear 4, with a screw 
vse Thi screw works in a solid nut, 6, and it is also jour- 
nalled on a frame C, which moves as a slide on a guide on 
‘ frame B, It is thus seen that there are numerous places for 
possible lost‘motion, and said lost motion would undoubtedly 
be greatly in excess of that in the Edison machines, and this 
lost motion would be constantly made worse in the operation 
of the machine by the nature of the means employed for 
‘driving the turntable, since it locates the strains upon the 
_bearings in an objectionable manner, By reason of the vari- 
“ability of the relation between the feed and record, thus 
“ objectionably introduced by Messrs. Bell and Tainter, the 
» utility of automatic adjustment of the reproducing style to 
the bottom of the record groove, even in the small capacity 
of one-one-hundredth (y},) of an. inch, is far greater in 
their machine than it would be in the Edison machine, and 
_ for this reason Bell and Tainter introduced the little tube of 
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soft rubber immediately at the head of the reproducer to 
-overcome this ‘objectionable lost motion, which they intro- 4 
duced into their machine, as well as to compensate for the 
irregularity in the position of the groove where the records 
have been changed, as I have before pointed out. 
Q. 9. Please consider Letters Patent No. 341,288 to 
Tainter, here in suit, in so far as the subject matter of Claim 
44 is concerned, and Letters Patent No. 375,579 to Tainter, 
here in suit, in so far as subject matter of Claim 20 is con- P 
cerned, and state the relation which these patents bear to the 3 
prior state of the art. 
A. The Tainter Patent, No. 341,288, describes improve- 
ments or modifications of what is shown in the Bell and 
'.Tainter patent before considered. The patent states, on 
page 9, lines 91-98 : 
“The present invention is to be considered as an 
improvement upon or modification of what is shown and 
described in the application for letters patent of C. A: : es 
Bell and myself, filed June 27, 1885, and officially num- e < 
ber 170,044, so far as they relate to common features, : 3 
and no claim is,made herein to any matter described and 
shown in that application.” , . 





The specification contains a re-statement of thé inven- - 
tion set forth in patent 341,214 more clearly than in 
the original patent itself, The machine described is much : 4 
improved over the first one, and was probably the type of — Past 
machine that first came into public use under Bell and 
_ Tainter’s directions. . As we are only to deal with Claim 44, 
of this patent, I will simply refer to those portions of the 
specification referring to its subject matter, _On page 3, lines 
+. §5-80, the patent states: the nineteenth improvement which ' 
\ is the one we are concerned in, as follows : 











“Nineteenth. In transmitting the vibrations to the mT 
diaphragm it is found that the rigid connections between 
the record and the diaphragm pronounced foreign vibra- 
tions are impressed upon the diaphragm or its substitute, 
producing scratching noises. These foreign noises can % 
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“be lessened without diminishing the reproduced speech 
‘to the same extent by the interposition of a flat metal 
spring in such a way that while serving as the means of 
communicating vibrations to the diaphragm it can be 
‘cbent ‘indepettlertly. It is probable that this spring 
bs the vibrations which produce the scratching noises 

to the greatest extent, because they are more minute and 
rapid than speech vibrations. Hertofore a section of 
rubber tubing has been interposed between the style and 
diaphragm ; but it cannot be made as delicate asa metal 
spring, and for other reasons, also, it is not so advan- 
It is believed that it does not transmit the true 
- vibrations of the record with as much clearness, the rub- 
ber loses its elasticity after a short time, and the tubular 


‘form of spring is less compact and less easily secured in 
place,” 


The above description is a general reference to the 
several figures of the drawings showing reproducing styles 
and their connections, but it is not specifically drawn to either 
one of these particular illustrations, there being a number of 
modifications shown. The above language is supplemented 


«by further statements on page 6, lines 66-103, and again in EY 


matter which extends from line 113, page 7, to line 17, page 
8 The onstructions are shown in’ Figs. 4,11, 13, 15 and 17. 
However, the language of the claim, 44, to which my atten- 
tion- is directed, must, in a measure, govern which of these 
constructions are the ones to be considered in connection 


e with said claim. The claim reads: 


“#44. The combination, with the reproducer-style 

~ and the diaphragm or device upon which the reproduced 

sonorous vibrations are to be impressed by said style, of 

a flat.metal spring interposed between the style and dia- 

_ phragm and forming a yielding connection through which 

“the reproduced vibrations are transmitted, said spring 

vhaving a practically rigid connection with the ade 
substantially as described.” 


This claim requires that the flat metal spring shall form 
a yielding connection between the style and diaphragm, and 


" this condition is satisfied by the constructions shown in Figs, 
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11,12 and 15, as I understand the testimony of Mr, Cameron, 
the complainants’ expert, With regard to this, Mr..Cameron 
states: in answer to Q. 7: 


“A. “The reproducer defined in Claim 44 of the 
patent mentioned is best shown in Figs. 12 and 15 of 
Sheet 5 of the drawings, the latter figure afforded a very 
clear illustration of the construction defined by the 
claim. : : 
Rigidly secured to one end of the frame or head of ‘ at 

“the reproducer is a flat spring 359, this spring has a s P : 

style, 382, of Fig. 15, secured to it on one side, while 

the other side of the spring is on connection with the 

diaphragm, 362, through the metal button 284, As the 

point of the style is vibrated by the undulations of the . 

sound groove, the spring 359, by its bending in and out, 

transmits the vibration through the rigid connections 384 

to the diaphragm, the spring serving as a sort of elastic 

hinge to unite the style to the frame and the button 
serving as the transmitting medium between the spring 
and diaphragm.” 

And after referring to the claim 44 of the patent, Mr 
Cameron further says: ee 

“For the reasons given I understand the terms of ath 
this claim are clearly intended to include any form of 

reproducer which has a spring upon which the reproduc- 

ing style is supported, and which spring has rigid cone 

nection between it and the diaphragm * * *” 

Accepting the above statements of Mr, Cameron as 
being the intent and purpose of the language of Claim 44, 
we see that he considers the claim of such scope as to include 
‘any mounting for a reproducer style in which there isa flat. 
metal spring interposed between the diaphragm and record ¢ 5 
tablet, connected on one side to the reproducing style, and on i 
-.. the other side, with the diaphragm, by ‘a practically rigid 
connection.” Assuming that Mr. Cameron's understanding 
* of the meaning of Claim 44 is correct, and that the “prac- ve. 
tically rigid connection” may be a small block of cork as at” : 

363 in Fig, 12, or a small button as at 483, in Fig. 15, the 
only apparent alleged novelty in this construction is in using 
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* the said “ practically rigid” connection as distinguished from 
the tubular rubber connection of the Edison reproducer 
: referred to in the 19th statement of invention above quoted. — 
2 As I view this matter, it seems to me that such adifference dees 
not invaive™ thé exercise of the inventive faculties in its produc- 
tion, and, therefore, lacks invention. But,assuming that this 
difference is worthy of consideration, as embodying a possible 
novelty, I find upon comparing it with the prior art, that it is 
fully anticipated for the following reasons. In Edison’s Ame- 
rican Patent, No. 200,521 (Exhibit, No, 3) 1 find a’ producer 
C, having its diaphragm connected by a thread, or other sub- 
; .Stance capable of conveying the movements to the diaphragm, 
grated © 5 with a flat spring of delicate construction, extending parallel 
** with the diaphragm; and this spring carries at its free end 
the reproducing style. Here we have the style connected 
with the flat spring, and the flat spring connected in turn by 
' an additional device or part. Referring to this connection, : 
the patent states: we 
“This spring is wonnected to the diaphragm F of : 
+ C by a thread or other substance capable of conveying 
the movements of D," 
Here we have a style, a flatspring interposed between 
the style'and the diaphragm and forming a yielding connec- a 
tion between the two, just as called for by Claim 44 of Patent 
No. 341,288, in suit. But the spring in this case is not 
“described as rigidly or practically rigidly connected with the 
diaphragm, but, as the ‘‘other substance” of the above quo- 
tation as a substitute for a thread might be almost anything, rd 
rigid or otherwise, a construction under that statement may 
very ‘readily employ the ‘practically rigid connection” of 
a Claim 44, and that this was understood by Mr. Edison is 
~ seen from the further language of the patent which continues ; 














“Now, when the cylinder is allowed to ‘rotate, the 
spring Dis set in motion by each indentation correspond- 
ing to its depth and length. This motion is conveyed 
to the diaphragm either by vibrations through a thread 


or directly by CONNECEAS the spring to the diaphragm 
F,- *. *¢ 
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phragm may be dispensed with and a direct, positive connec- 
tion made between the diaphragm and spring, and such would 
form the “practically rigid connection” called for by Claim 


I would also refer to the illustrated article in ‘* Nature,” 
“Defendants’ Exhibit, No, 20,” and to which I have referred 
in considering the prior art. In this article is shown a repro- 
ducing diaphragm and style. The style in this case is at the 
end of a flat spring extending parallel to the diaphragm, and ©. 
this spring is connected on the side opposite from the style  * . 
with the centre of the diaphragm by a small rod or piece of 6 
wood. It is true that minute rubber pads are supposed to be 
arranged at each end of the wood rod but this at most is to 
prevent undesirable sounds from the connections, and does 
not in any wise introduce an elasticity, but leaves the connec- 
tion between the flat spring and the diaphragm as a “ practi- ; 
cally rigid connection" such as called for by Claim 44 of the 
Tainter Patent No. 341,288, in suit, In this connection, I 
would direct attention to the fact that the small block, 363, ‘ 

forming the “practically rigid connection” in the Tainter Hy 

patent, is of cork, and, consequently, it would have fully as , . 
| 
b 
| 


I : : 
[ This means‘ that the thread between the spring and dia- 


much, if not more, elasticity than the small pads méntioned 
in this article in “ Nature,” 
I would also refer to “ Defendants’ Exhibit, No, 15” 
and particularly. to that part thereof referring to the repro- 
ee ducer, which reads: 
; “‘A metal pcint, if*the tracing is in grooves (or 
notched finger if it is in relief), is held by a spring on 
this tracing and at the other end of the finger which 
supports this point is solid with the centre of the surface 
of the suitable membrane for producing the sounds.” 
This, I understand, clearly describes any possible alleged 
novelty in Claim 44, under the understanding of Complain- 4 
- ants’ Expert, because in the Cros’s device, the flat spring was 
interposed between the style and the diaphragm, and 
was connected to the diaphragm by a “solid” connection, : | 
; 
} 
t 
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and, therefore, one which is rigid. I have referred to this 
when considering the prior art. 

Adjourned untjl Monday, Feb, 18, 1901, at 11 A. M. * 

ers 





PHILADELPHIA, pbsvuaey 18, 1901. 

Met pursuant to adjournment. 

Counsel present as before, 

Examination of witness, R. M. HunTEr, resumed, 

(Mr. Hunter continues his answer to Q. 8) 

Tam ‘also, of the opinion that Claim 44, under the terms 
~ spplied toit y Mr. Cameron, would also be clearly anticipated 
by Edison's English Patent No, 2909, of 1877 (“ Defendants’ 
Exhibit, No, 32"),,as shown for example the constructions 
illustrated in Fig. 5 and 29, in which a spring is rigidly sup- 


- ported atone end which acts as a fulcrum, and at its free end, 


is divided on one side with a style, and its other side it is con- 
‘nected witha “ straw” which unites it tothe diaphragm. This 
straw acts asa practically rigid connection between the spring 
and the diaphragm, 

The construction is also fully anticipated by the phonau- 
tograph shownin “ Defendants’ Exhibit, 34” and which is in 
the possession of the Boston Institute of Technology. As I 
have before pointed out this apparatus comprised a very flex- 
ible diaphragm connected by a small piece of wood with the 
middle portion of a long, light flexible style carrying bar, or 


“arm, the free end of which is provided with the style. This 
“exhibit describes that the style is made very slender and light, 


either of a‘piece of deal or a straw. It is attached at one 
end to the frame of the diaphragm, and is connected with the 
sdiaphragm by a short piece of ‘* broom-corn,” which is glued 
both to the flexible lever and to the diaphragm, and forms a 


: practically rigid’’ connection, and carries upon its end 


beyond the diaphragm a style consisting of a stiff bristle. A 
long straw has considerable flexibility and may be considered 


“in the sense of a spring, so far. as elasticity is concerned if the 


said device were used as a reproducer, The elements, there- 
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fore, of Claim 44 are substantially found in this old phonauto- 
graph, and this answers the statements regarding Claim 44 by 
the complainant’s expert, Mr, Cameron, in which he says the 
invention of this claim: 


“may be applied to a reproducer having the style point 
projecting beyond the edge of the frame after the man- 
ner shown in Figs. 7 and 9 of the Bell and Tainter 
Patent in suit, and that a style so projecting may be used 
in connection with * ™ * a zig-zag or laterally un- 
dulating sound groove * * * .” 


And further, he asserts that the claim is not to be con- 
strued in a limited sense in view of the statement in the 
patent, lines 57-67, p.9. Under such a view of Claim 44, it 


. seems to me that the essence of the same is disclosed in this 


phonautograph, ‘*Defendant’s Exhibit 3.4,” especially in view 
of the fact that any minor differences between what it actually 
shows and that of the constructions shown in the Tainter 
Patent 341,288, in suit, are fully disclosed in the other 
exhibits to which I have referred, +" 

Referring now to the Tainter Patent, No. 375,579, 1 find 
that it is set out as an improvement upon the apparatus 
described in the Tainter Patent, No, 341,288, above consid- 
ered. One of the improvements in this patent refers to the: 
reproducing style, the same being made in the form of a bell- 
crank lever, The longer arm of the said lever carrying atits free 
end the style proper, and the short arm being connected with 
the diaphragm by a thread, This is clearly shown in Fig. V, 
The description of this construction is found on page 5, lines 
57-97, and following this the specification states ; 


“¢One advantage of using a lever as the reproducing 
style is that by making the inner arm shorter than the 
outer, as shown in the drawings, the motion of the dia- 
phragm can be reduced, which, though it involves a 
slight loss in loudness, is found to produce a more than 
compensating gain in distinctness of enunciation.” 


Another advantage which does not seem to have been 
specially mentioned is that by the employment of a specific 


” 
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bell-crank for the lever style, the diaphragm need not be 
placed parallel to the surface of the record tablet, as is clearly 
illustrated in Fig V. This advantage, however, would only 
result fram the’ employment of aclearly defined bell-crank, 


» and not from every kind of lever, It is therefore true that 


the advantage of a lever generally is that the motion of the 
reproducing diaphragm can be made smaller than the motion 
of the style point. 

I find that this idea was clearly shown in the prior art, 
for example, it is expressed quite fully in the Edison Patent 
No, 227,679, of May 18, 1880, ‘ Defendants’ Exhibit, No. 
6.” In Figs. 5 and 6 of that patent there are shown record- 
ing and reproducing diaphragms and styles, and the styles 
are, in both cases, formed on or mounted on levers. In Fig, 
5, the style is on the free end of the lever, and the diaphragm 
is connected with the lever at a point intermediate between 
its pivot and the free end, In this construction, when it is 
used as a reproducer, the amplitude of vibrations of the dia- 
phragm would be smaller than those of the style. 

In Fig. 6 the diaphragm is connected with what might 
be called the free end of the lever, and the style is midway 
between ‘the two ends of the lever. Consequently, with the 
construction, if it is used as a reproducer, the amplitudes of 
vibration of the diaphragm will be greater than those of the 
style, Mr. Edison evidently believed, when he filed his 
application on March 29, 1879, that he was the first inventor 


af the reducing or magnifying lever in connection with 
. phonographs. « 


He says, in paragraph extending from page 1, line 90, 


_to page 2, line 7: 


’ “Another feature of invention relates to a lever 
between the diaphragm and the phonogram, whereby 
: the relative movements of the parts may be varied. 
This lever, 2, has a fulcrum at 15, if the connection to 
the diaphragm is between the point d and the fulcrum 
15, as in Fig. 5, then the motion of the point will be 
greater than the diaphragm, and, when used in the phon- 
ograph, will amplify the indentations in the coil, If 
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used in the phonet the movement of the diaphragm 
would be lessened, I therefore prefer in that instru- 
ment to change the places of the point and diaphragm 
connection, as shown in Fig. 6, so.as to amplify the 
movement of the diaphragm and increase the sound.” 

Mr, Edison also broadly claims the improvement as 
follows : : Z 

«ath; The combination, in a phonograph or phonet, 
of a diaphragm, a point, and a lever intervening between 
the lever and the point, substantially as set forth."’ 

It is true that Mr, Edison does not show or describe a 
bell-crank lever having the end of one’of its arms formed into 
a style ; nor does he describe a style and lever as being made 
in one piece, but while these features are described in Mr, 
Tajnter's specification, he claims his construction in much 
broader terms. For example, the following is his Claim 20: 

“20, The combination with the diaphragm of the 

reproducer, of the rubbing-style consisting of a lever 

*. having the rubbing point formed on one arm and the 

other connected with said diaphragm, substantially as 
described.” me : 

It will be seen that while this claim requires the rubbing 
style to consist of a lever having the rubbing point formed on 
one arm, namely; a lever and style formed in one piece, 
“it is not restricted to a bell-crank lever, If this restriction 
were read into the claim, and the bell-crank feature‘were 
absolutely required, it would then call for a modification not 
specifically shown in the Edison patent; but without this 
specific restriction, the Edison patent certainly shows and 
describes the lever and style as being formed in one piece and 
as a mathematical construction a long arm and short arm, one 
of which carries the style, and the other of which is connected 


to the diaphragm, The fact that Edison does not describe, 


his style as being formed in one piece with the lever is of no 
moment as there is nothing to show that it is not in effect an 
integral part of the lever, and it certainly is rigidly attached 
to it if made separately in the process of construction, As I 
have before pointed out when considering the prior art that 
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while Claim 20 speaks of the lever as having two arms, it was 
not essential that said arms should lie in different directions, 
so far as Claim 20 is concerned, and, for this reason, the 
restriction-to elt crank, not being in the claim, the lever is 
fully Uisclosed in the Edison patent with the understanding 
that the long and short arms project in the same direction, 
On the same reasoning, the phonautograph disclosed in 
‘Defendants Exhibit, 34" also shows a construction of lever 
carrying on the long arm the style, and having the short arm 
_ connected with the diaphragm, somewhat similarly to Fig. 5 
of Edison's patent, 227,679, and this phonautograph in my 
opinion anticipates any reasonable requirement as to the 
structure specified in Claim 20 of the complainant's patent. 
Another patent of the prior art clearly disclosing the 
structure of the claim of the complainants patent, is the U. 
S, patent, to Hall, No. 219,939, of 1879, “ Defendants’ Ex- 
hibit, No. 5.” This patent showing, as I before pointed out 
when considering the prior art, the employment of a pivoted 
lever having two arms one arm being connected with the 
diaphragm, and the other arm carrying the style, the lengths of 
these arms are unequal and the pivot of the lever is inter- 
mediate between the style point andthe diaphragm. This 
patent, therefore, shows a reproducer combined with a style, 
consisting of a lever having the rubbing or style point formed 
on one arm, and the other arm connected with the diaphragm 
of the reproducer, thus disclosing substantially the structure 
required by Claim 20 of the Tainter patent 375,579 in suit. 
In view of these examples of the prior art, I am of the 
opinion that there is nothing of novelty set out in Claim 20 
of complainants’ patent, 
Recess, 


Q. to. Are you fimiliar with the commercial gramophone 
‘as the same is represented by ‘Complainants’ Exhibit, 
Defendants’ Machine?” And are you generally familiar with 
the history and development of the gramophone? 

A. 1 am familiar with the commercial gramophone, 
such, for example as exhibited in “ Complainants’ Exhibit, 
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Defendants’ Machine” and think that I havea fairly full 
knowledge of the history relating to the development thereof. 
Ihave been familiar with the gramophone and its develop- 
ment, from the winter of 1887 and 1888. 

Q. 11. Please state briefly some of the most important 
features in the development of the gramophone which raised 
it to a perfect machine from the early experimental stage. é 

A, Mr. Emile. Berliner, in the year 1887, took up the 
matter of the development of an instrument for reproducing 
speech which he subsequently called ‘‘gramophone” with 
an especial view of utilizing a latterally undulating record such 
as’ produced on the phonautograph and as referred to in 
Cros's early French publications and patent before referred 
to by me when considering the prior art, in contradistinction 
‘to the types of machines developed by Edison, and sub- 
sequently modified by Bell and Tainter, employing the ver- 
tically undulating record. Mr, Berliner appreciated that in 
producing arecord similar to that of the phonotaugraph a 

very small amount of work would have to be performed by 
the diaphragm, and consequently, the reproducing of the 
vibratory curves would be more accurate and perfect than 
in the cases of making a vertically undulating record. 
He also realizes that reproductions from this record should 


give more clear and better results than could be secured from , 


the vertically undulating record. In the early work of Mr. 
Berliner, the phonotographic record was produced on a metal 
plate in which the grooves were photo-engraved, the said 
grooves corresponding to the phonotaugraphic record sheet 
previously produced. This experimental apparatus com- 
prising the engraved record and reproducer having a 
diaphragm and style gave very imperfect results, although 
demonstrating at that time that louder articulation could 
be produced than with the vertically undulating grooves, 
if the record plate could be satisfactorily produced. One 
point which Mr, Berliner kept in mind was that as 
he employed a laterally undulating groove of even depth 
and in which the bottom of the groove was not relied 
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i »upon to produce the vibrations’ of the style, it was a 
| matter of no consequence how the style was placed into 
: the groove, that is to say, whether it rested heavily on 4 
) ie the bottom or lightly, or whether it even came in contact 
| . ies with the -bottdtA at all, since the actual operation of the 
H recofd plate upon the style was by contact with the undulat- 
. ing side walls, first one side and then the other, that is to 
i say, it required, as it were, two undulating records one form- 
1, y ing one side wall, and the other forming the other side wall 
“| S of the groove, and one of said side walls operating to move 
the diaphragm in one direction, and the other in the other 
direction, whereby the said diaphragm was put into positive 
vibration by mechanical means at all times. The general ! 
+ . principle of this idea of Mr. Berliner's is clearly shown in his ‘ 
patent 372,786, dated November 8, 1877, the same being filed 
May 4, 1877." Mr. Berliner’s first manner of producing a‘ 
¥ record was to make the phonautograph record on a sheet of ‘ 
| paper wrapped about a cylinder, and from which the photo “Na 
engraved plate was made, but in 1877, he proposed to substi- . 
| tute for the paper a circular disc of glass to reduce the fric- 
| ’ tion to a minimum, and to enable him to make a better photo s 
| “engraving therefrom. Another improvement which he pro- 
i posed at that time, and which he put into practice, was the 
employment of an improved ink or coating upon the glass in 
which the tracing was to be made, he having discovered that 
le rie the lines traced upon a smoked surface such as employed in 
the phonautograph revealed, when magnified, great uneven- 
| < ness and raggedness due to the character of the lampblack. ‘ 
u . an This ragged appearance, under the magnifying glass, pro- 
| om duced, in the photo engraving, similar irregularities which 
| ; caused additional scratching sounds to be superimposed or 
i $ 4 impressed upon the articulate sounds desired. He desired to 
wall lee a overcome this difficulty, and by experiment, produced a 
. definite character of ink as a coating for the glass, composed 
largely of lampblack, with oil, to produce an amorphous ink, 
in which a very sharp tracing could be produced. His tracing 
upon the glass, had the record formed therein, as a spiral line 
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and the photo engraved record was also of similar character, 
At that time Mr. Berliner had a definite machine for produc- 
ing the record in which the style, together with the repro- 
ducer head, was made to operate upon different portions of the 
surface of the disc by mechanically feeding the disc trans- 
versely across the style while the disc was being revolved, 
thereby producing the spiral record. He also evclved a repro- 
ducer which was caused to travel transversely across the 
record during its revolution by the propelling power of the 


groove acting upon the style of the repraducer. These con- : 


structions are shown very fully in Berliner's patent 564,586 
‘of 1896, filed November 7, 1887, the same being marked: 
“ Defendants’ Exhibit No, 28.” Fig,’ 10 of this patent very 
clearly shows the reproducer supported upon a movable car- 
riage 55, and propelled by the action of the style 29, working 
in the laterally undulating grooves of even depth, This 
appears to be the first evidence in the phonographic mackine 
of employing the record itself as the means for propelling the 
reproducer, and dispensing in a reproducing instrument of a 
positive, mechanical feed device, such as was necessary in the 
‘Edison and Bell and Tainter types of machines, and which 
has universally been employed in the commercial machines 
produced by Edison and the Gramophone Co. Berliner's 
‘reference to this automatic feeding is found in his patent $64,- 
586, on page 4, second column, as follows : F 


“So, for instance, I can dispense with the centering * 


device and can rotate the record upon a stationary axis, 
* if the diaphragm with its attached style is mounted in a 

manner to make it follow the spiral record. An ar- 
+ rangement of this character is shown in Fig. 10. * * * 
The diaphragm casing, 31, is secured to a small 
truck, 55, upon rails, 56, arranged vertically above and 
parallel with a diameter of the reproducing disc, and at 
such heighth above the same that the stylus, 29, will be 
in engagment with the undulatory grooves of even depth 
which represent the record of sounds. 
4 The listener applies his ear to the ear-pie¢e and 
* when the shaft, 6", is rotated, the stylus and diaphragm 

will be forced to vibrate, as in the apparatus shown in 
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Fig. 1, but will, at the same time, move with the truck, 

55, across the face of the disc, 54.” 

In his early experiments, Berliner frequently tested the 
plate by allowjng the plate to revolve while holding the re- 
producer head in his hand, and allowing the style to follow 
the groove, the arm thus acting substantially as the present 
arm acts in the modern gramophone to the free end of which 
arm the reproducer head is attached, 

Mr. Berliner bent his energies to the perfection of the 
photo-engraved record, as he realized that the results to be 
secured depended very much upon the perfection of the 
record, rather than to the mere details of the mechanical 
parts of the gramophone, since he realized that the freely 
‘swinging arm hinge upon a universal joint and carrying at 
its free end the reproducer head was availed to him, as it was 
clearly illustrated in the Edison English Patent 1644, 
and also publislied in numerous publications, for example, in 
“ Defendants’ Exhibit, 21,” He realized that there 
would be no difficulty in making his record mechanically feed 
the reproducer, and thus dispense with the troublesome 
mechanical feeds of the prior art, because he had demonstrat- 
ed that he could produce a positive record groove of even 
depth which would have clearly defined side walls of great 
steepness, capable of retaining the style in position, and 
mechanically feeding the reproducer under the action of the 
style, He also realized that in his instrument the weight of 


, the style of the reproducer head and arm was of very little 


importance, as that weight was taken up by the bottom of 
his groove, upon which there was no record. After consult- 
ing experts on photo-engraving and photo-lithographic 
processes, he developed a metallic record which he made by 


an etching process, the etching having been performed ona ~ 


zine plate through a line formed in a surface or film of bichro- 
mated albumen, the latter having been previously subjected 
to the action of light under a photographic reproduction of the 
record and washed. The plate was edged with diluted nitric 
acid, and thereby produced an etched plate having a laterally 
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undulating groove of even depth. ‘He experienced difficulty 
however, with this process as the etching was not always 
uniform, and there were places in the plate where the style 
would not continuously track the groove, but was liable to 
jump up. This was important, because Mr. Berliner relied 


upon the groove as the means of causing his reproducer to 


be fed over the surface of the record plate, and it was very 
essential that he should have a clearly defined groove of 
even depth, and very steep side walls, Mr. Berliner realized 
that while he might have employed a mechanical feed to 
produce a rectilinear motion of his record plate, or to his re- 
producer, as had been done by others, too, in a measure, 
overcome the difficulties experienced in the etched plate, 
still, it was his object to dispense with any mechanical feed 
mechanism in the reproducer, or in the use of the machine in 
reproducing speech, because, as he maintained, it would be 
possible to greatly cheapen the cost of the machine if these 
mechanical feeding devices could be dispensed with, and he 
reasoned that if one portion of the etched plate was perfect 
it was within reasonable possibilities that the entire groove in 
every plate could be made perfect.. He proceeded to follow 
out those ideas, He discovered that his difficulty was largely 
due to a presence of bubbles of gas, present in the grooves 
when the plate was in the etching. bath, they interfering With 
the acting of the etching fluid, 

In the early part of 1888 Mr, Berliner made some radi- 
cal improvements, more particularly in dispensing with the 
indirect method of etching his records, and proceéded to 
develop the idea of making his tracing or records directly 
upon a prepared zinc plate, an etching directly through the 
tracing. This greatly simplified the process. He polished 
the surface of the zinc plate and coated it with a solution of 
wax, for example, beeswax and benzine, He secured in this 


_ manner an exceedingly thin and soft film upon the zinc plate. 


Through this film he traced a phonautographic record. The 
tracing was exceedingly fine and offered but little resistance 
to the diaphragm, consequently, the curves of the record 
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were perfect, The plate thus prepared was placed in a bath 
of diluted nitric acid, and, while he secured his etched record, 
it had some of the defects of the former etched record, due 
to the presence of the hydrogen gas bubbles, which interfered 
with,the actict of the nitric acid upon the plate. He then 
introduced chromate of soda into the nitric acid, the same 
‘acting as a depolarizer, and thereby getting rid of the bubbles 
very much as they are disposed of in an electric battery. 
The gas bubbles disappeared altogether, and while he got 
much better results, the wax covering for the rest of the 
plate was practically too thin to protect it, and the etchings 
frequently extended too far, frequently disfiguring the true 
groove. He next abandoned nitric acid and used chromic 
acid, properly diluted, with better results, and finally he 
secured his best result by the use of a mixture of sulphuric 
acid and bi-chromate of potash or soda, the latter being 
preferable. However, other difficulties appeared which 
frequently destroyed the clearness of the grooves and intro- 
duced other subsidiary grooves not desired. A great deal ot 
investigation and experiment disclosed to him the fact that in 
making his tracing on the prepared plate small fibres sus- 
pended in the air would dgposit upon the waxy film and 
being ragged along by the style, scratched the thin coating 
of wax sufficiently to reduce the wax at additional places in 
lines not desired, which subsequently enabled the etching 
» fluid to work its way down to the zinc, thereby producing the 
undesirable features above pointed out. After considerable 
experiment with a view of overcoming this defect, he devel- 
oped the idea of coating the plate and film with a layer of 
‘alcohol, while the record was being inscribed upon the 
plate. This idea disposed of the difficulty from the 
floating particles, but, in accomplishing this result, he 
introduced another, namely, the re-coating to a more or 
less extent different portions of the traced or inscribed 
record with an exceedingly thin coating of wax, which 
was due to the fact that the alcohol slightly dissolved 


- portions of the wax coating, and subsequently, on evaporat- 


Raymond R. Wile 
Research Library 








Ne ERP RET n= eto hay ne Rent 


207 . 


ing, prior tc the etching process, allowed this fine solution of 
wax to deposit upon the traced or inscribed record. This 
produced an irregularity in the etching process. Mr. Berliner 
immediately upon discovering this defect took the precaution 
of washing out all of the alcohol and any waxy or fatty con- 
stituents which it might hold in solution before the plate was 
removed from the recording machine, When this was done 
the etching was found to be perfect, the grooves were of 
uniform depth, the walls were sharp and steep and clean, 

The more important of these stops which led up to the 
making of a perfect sound record are set forth in Berliner’s 
patent before referred to, namely, 372,786, of 1887, “ Defend- 
ants’ Exhibit, 36;" in his patent 564,586, of 1896, ““Defend- 
ants’ Exhibit, No, 28" (application filed Nov. 7, 1887), and 
in his patent 534,543, Feb. 19, 1895, ‘‘ Defendants’ Exhibit, 
No. 9.” A 

Mr. Cameron, testifying in behalf of the complainant, 
when considering the record plate, having in its surface a lat- 
erally undulatory groove of even depth, as employed by Mr, 
Berliner, endeavors to show that it was very old and well 
known before Berliner entered the field. He refers to the 
prior art’ which I have treated at considerable length, and 


- especially to Cros's French Patent, of 1878, and also the paper 


deposited with the French Academy in 1877. Itis qiite evi- 
dent that Cros never did any practical work, that is, he never 
reduced his invention to practice as far as evidence shows, 
and whether or nothis suggestions were practical and could 
have been commercially carried out, is a matter which, it 
appears to me, is of little consequence in connection with the 


:__ present case, That Berliner did enter the field and took up 


exclusively the idea of developing a record having laterally 
undulating characteristics, in a groove of uniform depth, and 


. produced an inexpensive apparatus, which seems to me entitles 


his work to the fair consideration by the Court of his position 
in this art, and to entitle his work to a distinctive position 
relative to the work of Edison and Bell and Tainter, in view 
of the fact that the very essential features of their 
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work, embodied in all their commercial ‘machines, is 
entirely foreign to the gramophone: and wice versa. As 1 
view the matter Edison and Cros were pioneers in 
suggestions; Cros was wedded to the laterally undulating 
groove, wherggs Edison bent his efforts in the direction of the 
vertically ‘undulating groove record, Edison followed up 
his suggestion by practical application thereof in a develop- 
ment of an effective phonograph. Bell and Tainter come 
into the field at a later date, and copied Edison's work, modi- 
fying his apparatus in certain minor particulars, but still 
adapting it to the essential features of a vertically undulating 
record with very shallow groove and gently sloping side walls, 
and this in connection with a positive, mechanical feed for 
producing the rectilinear motion of the record relatively to 
the reproducer, while reproducing the sound, the latter feature 
being clearly and definitely shown in their various patents, 
and embodied in ‘their perfected apparatus known as the 
gtaphophone. Berliner, on the other hand, came into the 
field shortly after Bell and Tainter and ignored the work of 
Bell and Tainter as well as that of Edison, and followed other 
lines of development, namely, those which embodied the 
employment of ‘a laterally undulating record of uniform 
depth, employing therefor the ptevious suggestions of Cros and 


, embodying Berliner's improvements, which dispensed entirely 
“with the objectionable mechanical feed mechanism for pro- 


ducing the rectilinear motion or feeding of the record rela- 
tively to the reproducer. He was only enabled to do this by 
the employment of an entirely different character of record 
groove than that employed by Edison and Bell and Tainter. 
Berliner, therefore, in my opinion, made a radical departure 
in the art of reproducing speech, when considering the dis- 
tinctiveness of the features going to make up the opcrative- 
ness of the gramophone as compared with the features 
embodied in and essential to the machines of Edison and Bell 
and Tainter employing a vertically undulating groove, 
* Adjourned until Tuesday, Feb. 19, tgo1, at 11 A, M. 
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sg 5 PHILADELPHIA, Feb. 19, 1901. 

Met pursuant to adjournment. : 

Counsel present as before, 

Examination of witness, R, M. Hunter, resumed. 

(Mr. Hunter continues his answer to Q, 11.) 

Mr. Cameron refers to a knowledge of the laterally 
undulating record of uniform depth by Bell and Tainter as 
early as 1881, and this knowledge appears to have been 
obtained from the record of the American Graphophone Com- 
pany v. United States Phonograph Company, et. al., in the 
District of New Jersey, which refers to a sealed paper alleged 
to have been deposited by Bell and Tainter in the Smith- 
sonian Institution on October 20, 1881, and referred to in the 
said testimony in the year 1895, and following. Mr. Cam- 
eron quotes in answer to XQ. 34, a portion of the said 
alleged sealed paper of Bell and Tainter referring to the later- 
ally undulating record, From this quotation it appears that 
the proposition was to cut either a vertically undulating 
record or a laterally undulating record, in wax, paraffine, or 
other similar substance, and that the phonogram so pro- 
duced £ 

“ of either of these kinds may be copied in more durable 

material by any of the well-known moulding or electro 

plating processes ; and the sound may be reproduced 
either from the original phonogram or from one of the 
copies."”” ‘ 

In describing the formation of the grooves to be produced 
in the wax or paraffine, they say: 

“The end of the cutting tool presses against the 
. prepared substance, and cuts out a groove of consider- 
able width, as the prepared substance is moved past the 

end of the tool.” 

This is the substance of all they have to say upon any 
development of the laterally undulating record, and it does 
not appear that they were ever successful in producing such 
a record, or that they ever seriously tried to do so. It will 
be noted, however, that their description of the groove is one 
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of considerable width, and this relative to the depth would 
accord very well with the actual shape of the groove in the 
graphophone as produced by them, ‘and as illustrated in 
“ Defendants’ 4axhibit, No. 26." It is evident that a groove 
of sufh gently*sloping walls, while being excellently adapted 
for the vertically undulating record, would be practically 
useless for good commercial machines, were the same pro- 
portion of grooves employed in a laterally undulating record, 
and especially would this be so if any attempt were made to 
use such a record with a reproducer arm and appendages, 
such as employed in the Berliner Gramophone, with the 
object of making it feed itself automatically. In “ Defend- 
ants' Exhibit, No. 26,” the upper figure shows an enlarged 
section of the gramophone grooves, and clearly demonstrates 
the great difference in the characteristics of the two grooves, 
namely, those of the graphophone and those of the gramo- 
phone. To produce desirable results with a laterally undu- 
lating record the side or wall should be very steep and 
relatively contracted, so as to form quite a deep groove 
relatively to the width, the idea being to enable the style to 
be approximately in contact with each of the style walls at 
the same time, whereby they Will always be in position to 
quickly operate upon the style in opposite directions. It 
will be seen that the graphophone grooves, when made of 
“considerable width,” would not be at all suitable for a 
laterally undulating re€ord, and, therefore, the mere sug- 
gestion of such a record in this sealed paper of Bell and 
Tainter does not convince me that they had any perfected 
ideas upon the subject, or seriously expected to be able to 
make such a record as a practical thing, All that they did 
was to make a suggestion which was not as clear or satisfac- 
tory as that in Cros’s French publication, and one which would 
certainly not produce a record anywhere near approximating 
the gramophone record, as the suggestions of Cros would 
approximate such record. Even the Edison early patents 
have a suggestion of the production of a laterally undulating 


- record, and while he describes means for producing such a 
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record, no one would assume that his suggestions were prac- 
tical in this connection, or that satisfactory and practical results 
could be secured from them, Berliner’s experience shows that 
it was not a self-evident and easy proposition. Assuming that 
Bell and Tainter did make such a suggestion as Mr. Cameron 
referred to, and to which I have referred to above, it seems to 
me that the suggestion does not demonstrate that they had 
any practical ideas upon the subject which are entitled to any 
specific consideration, but I rather lean to the opinion that 
they, like Edison, simply made a suggestion at that time with~ 


_ out practically following it up. They abandoned their 


suggestions and bent their whole energies upon the vertically 
undulating record as is shown by the future work of those 
purties. Their suggestion is, therefore, hopelessly inadequate 
to have it read now into their patent 341,214, in suit as being 
included under the descriptions therein relating to the pro- 
duction of the record tablet, such as would be employed 
with the reproducer of the character shown in the patent. I 
would point out that Bell and Tainter nowhere mentions, 
directly or indirectly, in that patent, or either of the patents 
sued on, a suggestion regarding a laterally undulating record 
of even depth, and certainly the apparatus shown in the 
patent is totally unfit for producing such a record, The only 
record which it could produce would be one embodying the 
vertically undulating principle. 

I have before pointed out that the lower drawing of 
“ Defendants’ Exhibit, No, 26," is an enlargement of the 
micro photograph of a section of a commercial graphophone 
record showing ‘‘ Defendants’ Exhibit, No. 23," and I will 
now say that the gramophone. groove on ‘ Defendants’ 
Exhibit. No, 26,” is an enlarged reproduction of the micro 
photograph “ Defendants’ Exhibit, No. 24," of a section of 
the commercial gramophone plate, * Exhibit, No, 26," there- 
fore, permits a more easy.comparison of the cross-section of 
the two types of grooves employed respectively by the com- 
plainants and defendants. The enlargements in these draw- 
ings are approximately two hundred times that of the original 
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grooves, Aside‘from the difference in the two grooves as to 
their width relatively to their depth and also to their great 
differences regarding the slope of their sides or walls, it will 
be observed that while the graphophone grooves coalesce 
and form ,tidges, the gramophone grooves are widely sepa- 
ratéd, the intermediate plateaus or level surfaces being mostly 
* wider than the grooves themselves, and, in many cases, twice 
| r or more than twice as wide as the grooves. 
Not only is the configuration of the two grooves strik- 
ingly different, but the operation of these grooves upon the 
. & reproducing style is also greatly different when reproducing 
t . recorded sounds. In the graphophone it is the bottom of the 
' groove which operates upon the bottom of the style point, 
i s raising and lowering it rapidly, and the sides or sloping walls ( 
| Bats of the groove practically perform no function other than as 
5 guides to keep the style upon the bottom of the groove. For 
perfect operation there should be no lateral vibration of the 
H sf z style at all. 
In the gramophone groove it will be seen that the side 
walls are very steep, and the steeper they are the better. The 
bottom of the groove in this case is level, and does not cause 3 
Ft the style to rise and fall, but, is adapted to receive the entire 
weight of the reproducer arn? and horn, and thereby remove 
all Weight from the side walls in which the actual laterally 
undulating record is formed. In the graphophone the 
; weight of the reproducer is received upon the record itself, 
i wat whereas, in the gramophone it is not, The cross sections 
» -°* . jilustrated in ‘Defendants’ Exhibit No. 26”' are not adapted 
to give the full differences of the two grooves in a graphical 
‘~~ manner, because the vertically undulating bottom portions of 
the graphophone grooves are not shown, and, likewise, the 
lateral walls of the gramophone grooves are not shown in 
their undulating character. This could only be shown by a 
series of sections. These two types of record grooves require 
ee a differently arranged reproducer to be used with them, and 
¢ it will be observed that in the Bell and Tainter patent the 
i a _ diaphragm of the reproducer is substantially parallel to the 
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surface of the record, whereas, in the Berliner patents here in 
evidence, the diaphragm of the reproducer is at right angles 
to the surface of the record, and in a plane substantially 
parallel with the length of the grooves, this difference being 
necessitated by the different character of the grooves and 
the different mode of operation from the style. A record of 
the character of the gramophone would be wholly unsuitable 


for a machine ofthe type shown in the Bell and Tainter pat-~ 


ent, and as constructed in the gramophone. 

As before pointed out, Berliner arranged to’ feed his 
reproducer by the grooves themselves, as illustrated in Fig, 
10 of patent 564.586, but finding that the rectilinear move- 
ment of the reproducer was not essential he resorted to a 
simple straight bar, pivoted at one end, on the universal joint, 
and carrying the reproducer head :at the other‘end, which 
happens to be a very common expedient in the mechanical 
arts where a part is required to have capacity for a radical 


, sweep. Such a construction is illustrated in the Edison Eng- 


lish Patent 1544 of 1878, The arm was ultimately modified 
until it assumed the shape shown in ‘‘ Complainants’ Exhibit, 
Defendants’ Machine,” in which it not only supported the 
reproducer head but also the megaphone or horn, Substan- 
tially this construction is shown in Fig. 3 of the Berliner pat- 
ent 534,543 of 1895 in evidence, The reproducer thus 
mounted is used by swinging the arm around by hand to 
insert the style of the reproducer into one of the grooves of 
the spiralrecord, The recordis then rotated,and while thelat- 
eral undulations of the groove vibrate the style parallel to the 
face of the tablet, the style, reproducer head and arm, are 
propelled across the face of the tablet so that the record groove 
itself becomes the feed spiral, for the distance covering the 
entire series of record grooves, and thereby dispenses with 
all gearing, screws or cther feeding devices previously 
required as in the Edison and the Bell and Tainter machines 
for securing the positive feed. The machine thereby becomes 





_reduced to the smallest possible number of elements, and 


these are so simple that they can practically never get out of 
order. ¥ f 
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While I consider that Mr. Berliner, by dispensing with 
the mechanical feeding mechanism and the employment 
solely of the laterally undulating record groove, produced a 
machine which was distinctive in character from those of 


© either Edigon er Bell and Tainter, nevertheless if his machine 


to be cOmpared to either of these parties, it more nearly 
resembles that of the Edison Patent 1644, of 1878, as it might 


* be viewed from the light that he had coalesced the two 


spirals of the Edison structure, namely the feeding spiral and 
the record spiral; but even this is an assumption which I 
believe is straining the real conditions, as the difference in the 
construction of the groove itself is, in my judgment, a 
material element to be considered, in view of the extremely 
important part it plays in the feeding operation in connection 
with the weighty reproducing apparatus employed in the 
gramophone. 

Mr. Berliner also spetit considerable time in the develop- 
ment of a suitable cheap and durable record tablet which 
could be reproduced from the master record. The hard 
record of rubber or other suitable material, was finally the 
one adopted, and one of these is entered as “Complainant's y 
Exhibit, Defendants’ Sound Record," The making of such 
a tablet or record, is set forth in Berliner’s Patent, No. 548,623, 
Gitered as “Defendants’ Exhibit, No. 10", 

Counsel for Defendant offers in evidence an en- 
larged tracing of the drawings of “ Defendants’ Exhibit, 
No, 11,” of Edison’s British Patent, No. 1644, of 1878, 

». and the same is marked ‘Defendants’ Exhibit, No, 35” 
; It is stipulated and agreed by and between counsel 
for the respective parties that the “Exhibit 35" just 
offered is a correct copy of the drawings of said Edison's 
British Patent 1644, of 1878, being the size of original 
drawings filed with the application for the said British 
* Patent. 

Counsel for defendant also offers in evidence Ber- 
liner Patent, No. 372,876, of Nov. 8, 1887, and the same 
is marked: “Defendants’ Exhibit, No. 36. ee 

Recess. 
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‘@. 12. Please consider now, particularly, the Bell and 
Tainter patent, No, 341,214, in suit, with respect to claims 
19, 20, 21, 22 and 23, and give your understanding of the 
meaning and scope of these claims. Also state whether, in 
your opinion, these claims are broad enough to cover defend- 
ants’ devices on any construction which: would make these 


* claims good and valid ; and state your reasons for any opin- 


ion you may express, 

A. J have carefully considered the Bell and Tainter patent 
referred to in the question, and more particularly with respect 
to the structures set out in claims 19, 20, 21, 22 and 23, 
thereof, and after a careful comparison of the devices em- 
ployed in the defendants’ machine, with the said Bell and 
Tainter patent, and particularly in connection with the afore- 
said claims, I am of the opinion that the defendants’ machine 
does not embody in its construction the invention specified 
in the said claims of the complainants’ patent. I will give 
my reasons for this answer. 

The claims in question have all palteence 8 to the repro- 
ducer part of the graphophone, and as the “record” as a 
means of operating the reproducing style, and with which it 
is adapted to co-act, appears in each of the claims, it is proper 
that the same should be considered as a means of determin- 
ing what the structure called for by the claims shall be. As 
the record is ,made by a process that is independent of the 
reproducing devices, it is proper that we shall carefully con- 
sider the means for making the record with a view of prop- 
erly arriving at an understanding of the word ‘‘ record" and 
what it means in these claims, and-what it demands of the 
other elements specified in the claims, 

. As I have before pointed out, the record groove of the 
Bell and Tainter groove isa minute groove having gently 
sloping walls and with decided elevations and depressions in 
the bottom of the groove, and decreasing in amplitude as we 
leave the bottom and approach the sloping wails which ulti- 
mately form the ridges between the grooves. and said eleva- 


* tions and depressions are most pronounced and are the real 
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effective pottions where they occur immediately at the 
bottom of the groove. A groove of itself is not a sound 
record, and it is only when Bell and Tainter’s grooves are 


_ Provided with elevations and depression in the bottom that 


F hey" bedgme’ true sound records for reproducing under the 
*'method set out in their patent. Everything else about the 
record than the operative elevations and depressions in the 
bottom, is simply an incident of the cutting of the groove by 
the action of sound, and more particularly, in the case of 
Bell and Tainter by the particular perpendicular cutting style 
used by them. For example, the particular depth of the 


groove, and the sloping walls, are the result of the use of a‘ 


specially shaped cutting style, and the manner of operating 
‘upon the wax surface with it, and these features are conse- 
quently incidental to the real or essential part of the record, 
_namely, the production of the vertically undulating record. 
_ When, in the Bell and Tainter machine, the cutting style is 


not vibrated by sound waves, it still cuts a groove, a very’ 


shallow groove with sloping walls, but such groove would be 
of even depth, and contains no sound record, and no articu- 
late speech could be produced from the same. This shows 
,that a shallow groove with sloping walls is not the essential 
wfeature of the sound record, but if in its production the style 
is vibrated by sound waves, the groove of uniform depth is 
. now made to have elevations and depressions in its bottom, 
and these, which are the only additions to the former groove, 
convert it into a true record. For this reason, | think it is 
proper to say that the vertical undulations in the bottom of 
the grooye constitute the ‘‘ sound-record.” However, as the 
particular groove of the Bell and Tainter patent is so very 
shallow, that it is difficult to define strictly what is the bottom 
of the groove, and as the bottom and side walls blend into 
each other, and consequently, some of the irregularities at the 
bottom will extend to the side walls, it might be proper to 
designate this record of Bell and Tainter as “irregular groove 
with sloping walls,” as stated in Claim 23, for while the walls 
themselves are not the record, still, with a specific statement 
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as that just quoted, defining the construction, the sloping 
walls may be taken as a portion of the amucire, 4 even 
though they are not the essential part of it. 

The patent states, page 1, line 76-80: 


“The invention consists, thirdly, in cutting or en- 
graving the record in the form of a groove with sloping 
walls, the sound waves being represented by elevations 
and depressions at the bottom of the groove. * * *” 


This is the only character of record which can be pro- 
duced on the machines described and illustrated in the Bell 
and Tainter patent, and as it is impossible to make any other 
type of groove than one with elevations ‘and depressions at 
the bottom of the groove, namely, one having vertical undu- 
lations, and with sloping side walls, it is but reasonable to 
suppose that was the character of record which was in the 
mind of Bell, and Tainter; and certainly that they had no 
other idea than a record in which there were ' elevations and 
depressions” or, in other words, a ‘vertically undulating 
record’'as the essential characteristics, is evidenced by the 
language of their patent. The method of making their 
record is clearly stated in Claim 2 which reads as follows : 


“2, The method of forming a sound record by 
impressing the sonorous vibrations upon a style in a 
direction at right angles to the recording surface, and 
thereby cutting in a solid body a series of elevations and 
depressions of varying depth, corresponding in form to 
the sound waves, substantially as described.” 


Here we have a specific claim directed to the character 

of the record specified in the patent, and we find that it 

* accords exactly with the third statement of invention, namely 
~ the cutting in a solid body ofa series of elevations and depres- 
sions by the action of a style at right angles to the recording 
surface, It will be observed that the claim makes no men- 
tion of the walls, showing, again, that the sloping walls are 
largely incidental to the making of their record and due, more 
particularly to the special shape of the cutting tool, and the 
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formation of athe recording surface upon which it operates, 
Under some conditions, the surface acted upon and the tool 
will produce the vertical undulations in a groove with sloping 
walls, but, under other conditions of the surface operated 
upon, the vertically undulating record will be formed without 
the sloping,walls. For example, as shown in the Tainter 
Patent No: 341,287, dated May 4, 1886, and filed in August 
1885. -In this patent Mr, Tainter shows the tablet surface 
made up of spiral ridges and the record is cut upon the ridge 
of these ridges with vertical undulating characteristics. This 
1886 patent, “ Defendants’ Exhibit, No. 37," shows that at 
the time of filing the Bell and Tainter Patent No. 341,214, in 
suit, these parties had under consideration the idea of form- 
ing their vertically undulating record in other ways than with 
the sloping side walls forming a groove, for, aside from their 
own work, as evidenced in this Tainter patent of 1886, they 
were aware:of the United States patent to Reynolds, ‘ De- 
fendants Exhibit, No. 8,” in which there is described a mode 
of cutting a sound record in the edge of a strip of material 
by vibrating that strip by sound waves against a rotary cutter. 
The record, thus produced, is not in the bottom of a groove, 
but is, in effect upon the top of a ridge, just as in the Tainter 
Patent No. 341,287, before referred to. They refer to the 


Reynolds patent on page 1,'lines 37-45, as follows: 
» 
“It has been proposed to cut the record in the 
edge of a strip of metal or other solid material by 


vibrating the strip in contact with the cutting edge of a°* 


rotary disc-cutter ; but this proposal is essentially different 
. from this invention, the new mode being applicable to 
cutting the record upon all sorts of surfaces, and 
not upon strips only, and is, besides, believed to be later 


“in time than this invention.” 
‘ 


This statement is significant in two particulars, First, 


it shows that the cutting of a vertically undulating record 
upon a ridge was considered by them as having a direct bear- 
ing upon their invention, and as similar to their record broadly 


considered, and, secondly, the reference to the fact that their 
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invention anticipates Reynolds shows that they recognized 
the cutting of the undulatory record on’ a ridge as being of 
their own invention at the time of filing their patent, 341,214, 
in suit. Whilemaking this statement relative to the Reynolds 
manner of producing a cut record, Mr. Tainter filed his 
application in 1885, upon which patent, 341,287 was issued, 
on the same day with the particular Bell and Tainter patent 


“here in suit, and in the said Tainter application, the idea of 


the ridges and the cutting of the undulatory record thereon, 
was most clearly shown as I have above pointed out. One 
of the claims of said patent reads as follows : 

“7, A-sound record in magnetic material having a 
spiral ridge, the irregularities constituting the record 
being formed. in the iP, of the ridge, substantially as 
described.” 

It is quite clear, therefore, that Bell and Tainter had at 
the time of prosecuting their application upon which Letters 


Patent, 341,214, in suit, was issued, a clear idea of the cut-_ 


ting of a sound record without a groove as well as one with a 
groove, but, in both cases the record itself was still formed 
by elevations and depressions, and were vertically undulating. 
Keeping in mind, therefore, that Bell and Tainter recognized 
the possibilities of their invention, of engraving or cutting a 
record, to be capable of being carried out both with and 
without the production of sloping walls, 1 will return and éxam- 
ine the language of the specification upon which complain- 
ants’ expert contends that the patentees included a laterally 
undulating record of even depth, and, under which, he con- 
tends the defendants’ appanaces is made an infringement of the 
patent in suit, 

In the suit of the Acree Graphophone Company v. 
” Leeds ef al. in the Southern District of New York, the Bell 
and Tainter patent was reviewed by Mr. Arthur S. Browne, 
expert, in behalf of the complainants, and, in describing the 
record of the Bell and Tainter patent, in his answer to Q. 6, 
he states : . 
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} “The conjoint action of the tablet and cutting 

j style being to cut out a sound record in the surface 
of the recording tablet in the form of a spiral groove, 

| ; having sloping walls, and an irregular bottom, the irreg- 

» ularities of the bottom corresponding in depth and shape 

| a with the loudness and characteristics of the impressed 


| 
i 
ut 


t + ssouttds.” 
s And again on page 21, he stated: ne 


“The sloping side walls of the sound groove have 
an important co-operation with the freely mounted repro- 
ducing point, since they automatically guide the point to 
the bottom of the sound groove, the irregularities of 
‘ this bottom constitute the active sound reproducing 
af agent.” 








These views show that the irregularities of the bottom 

‘of the groove are “the active sound reproducing 

| agents” and that when they are to be used with the freely 

Os mounted reproducing poitit, they are employed in connection 
with sloping walls which latter act to guide the style to the 
bottom of the groove. Nowhere in his testimony does he 

, imply that any other type or character of record could be 
produced by the apparatus shown in the Bell and Tainter* 

A Pe patent, or could be utilized in connection with the reproduc- 


ing devices shown, other than one having vertical undulations, 1 
- 
namely, those of 





} 


“an irregular bottom, the irregularities of the bot- 
* tom corresponding in depth and shape with the loudness j 
- and characteristics of the impressed sound.”” 


As stated by Mr. Browne, Mr, Cameron, complainants’ t 

. expert, does not wish to so regard the record of the Bell and 
Tainter patent, for obvious reasons, knowing that the gramo- 
, Phone record does not employ the vertically undulating char- 
acteristics, and insist that, while Bell and Tainter described 
only the vertically undulating record, they had in mind other 
. sound records, and, for this reason, their claims, here under 
consideration, extend to the use of the reproducer in connec- 
-tion with sound records consisting of laterally undulating 
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grooves of even depth. He relies in support of his opinion 
upon certain words and phrases in the Bell and Tainter speci- 
fication, and to which I will now refer, These particular 
parts are as follows ; ¥ 

“This invention relates to the formation, in a solid 
substance, of elevations and depressions, or ot/er inequali- 
fies corresponding more or less perfectly to the form of 
sound vibrations, and the reproduction, by means of such 
inequalities, of the sound represented by them,” (page 1, 
lines 9-14). 

“The invention consists, thirdly, in cutting or 
engraving the record in the form of a groove, with slop- 
ing walls, the sound-wave being represented by eleva- 
tions and depressions at the bottom of the groove or 
otherwise,” (page 1, lines 76-80). 

“The reproducing-style, mounted asjust explained, 
is specially adapted for use in connection with a record 
in the form of a groove with sloping walls, and this com- 
bination is specifically claimed ; but it may also be use- 
fully employed in connection with other forms of record,” 
(page 1, lines 101- to p. 2, line 3). 

“Tfone talks into the mouth-piece, I, the style will be 
thrown into vibrations corresponding to the spoken words, 
and the engraved line will be of varying character, the inequal~ 
ities or variations from uniformity representing the forms of the 
sound-waves,” (page 4, lines 26-32). ee 

“The reproducer K, (shown in Figs. 7 and 8), for 
reproducing from the engraved tablet, or from other 
suitable records, the sounds which form said records, has 
a reproducing style, 26, formed of a narrow metal strip 
bent near the end, as shown in Fig. 8, and pointed as 
shown in, Fig. 7,” (page 4, lines 33-39). 

In the above quotations, the sfa/ics are mine, and point 
out the particular parts which are relied upon by Mr. Cameron 
to include a laterally undulating record of even depth. None 
of these quotations refer to any other construction than irregu- 
larities of uneven depth in my opinion. The words, ‘or 
other inequalities ” in the quotation from page 1, simply refer 
to these irregularities in the record which might be considered 
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. other than true sinusoidal curves which are produced by 
theoretically perfect vibrations, The record is made up of | 
uniform upward projections and depressions intermingled with a 
various irregularities which are sometimes above and. some- 4 
times Below the normal or neutral line which would be the i 
level produced by the cutting tool if the surface is moved 4 
andthe tool allowed to remain stationary. The other 
inequalities would be, as it were, the connecting portions E 
to these true curves, such as might be produced in i 
ending one word and beginning another, in which i 

: the sound changes, and when a gap is formed between 4 
two clearly defined sounds, such irregularities taking 











}],! | : wes various forms and crossing the neutral line. The words * or 
an m other inequalities” therefore, simply refer to parts of the same ‘ 
record having the elevations and depressions, and do not, in 
my opinion, refer to any other type of record. Referring to 
the words ‘‘or otherwise" found in the second paragraph 
quoted, I understand them to refer to a vertically undulating 
record ‘‘and represented by elevations and depressions" 
otherwise than those formed in the bottom of a groove with 
sloping walls. That this is the meaning is self-evident when 
% _ we remember that Bell and Tainter had a full knowledge of 
aye a8 a record having elevations and depressions which were formed 
upon ridges. The statement in the third quoted paragraph 
to the effect that the reproducer while specifically adapted 
for use with a record in the form of a groove with sloping 
walls, ‘may also be usefully employed in connection with 
other forms of record,” refers, in my opinion, to the fact that 
i the hinging of the reproducer head and its style, on a univer- 
sal joint, close to the style, may be used in connection with a 
record in which the groove is formed without sloping walls, | 
but with the vertically undulating bottom, and also to a record 
of the character shown in the Tainter patent 341,287, 
“ Defendants’ Exhibit No. 37,” and more particularly, with 
the notably old form of record known to them and referred 
to in their patent, namely, in the indented record of Edison in 
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tin foil, in which a groove was not engraved or cut, but with 
which the adjustable style and reproducer head could be em- 
ployed. Iam further of the opinion that this language fo 
the use of the reproducer with other forms of record than the 
particular one specifically described in their patent was to in- 
clude reproductions or duplicates by electro typing and other 
processes, hence, other forms than those produced by their 
machines on wax tablets, and in which their particular sloping 
walls were incidents of the production of the record, The 
next quotation, or that from page 4, lines 26-32, is so clearly 
stated as being the result of the particular apparatus shown 
in the patent that it needs no further consideration, because, 
it is an utter impossibility to produce any other form than a 
vertically undulating record with sloping walls with the appa- 
ratus shown and described in the patent. The words ‘or 
from other suitable record” found in the last quotation, has 
reference simply to any of the tablets having vertically undu- 
lating records whether in grooved form or upon ridges, where 
the same are not engraved, for example, the type known as 


. the Edison indented tin foil record or records produced by 


duplicating processes, such as'electro plating, plastic impres- 
sions, etc. None of these statements, therefore, will warrant 
any understanding that will include laterally undulating re- 
cord or even depth, and in which the bottom of the» groove is 
not formed with irregularities or vertical undulations. As I 
understand the Bell and Tainter patent, there is no reference 
whatever ta a laterally undulating record of uniform depth, 
and from the nature of the invention illustrated in the patent, 
‘such a record could not be reasonably understood as being 
included, and in view of the explanations which I have given, 
is in my opinion excluded from a proper understanding of the 
said Bell and Tainter patent in suit. 
Counsel for Defendant offers in evidence Tainter 
_ Patent No. 341,287 of May 4, 1886, and the same is 
marked: “ Defendants’ Exhibit No, 37.” 
Adjourned until Thursday, Feb. 21, 1901, rs 
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{ Parapetpuia, February 21, 1901. | 
Met pursuant to adjournment. - ‘ 
Counsel present as before. 
Examination of witness R. M. Hunrer resumed. 
(Mr, Hunter gontinues his answer to Q. 12). 
at The élaims of the Bell and Tainter Patent to which my 
4 attention is directed in the question are as follows : 


“19. The combination, with a reproducing style, 
of a mounting therefor, which leaves said style-face to 
. move laterally and thereby adjust itself automatically to 
a sound record substantially as described. 
“20. The reproducer loosely mounted on a suitable 
suppurt so that the reproducing style is capable of a | 
lateral movement, and may in consequence thereof | 
, adjust itself automatically on the record substantially as ‘ 
. described. | 
“21, The reproducer mounted on a universal ' 
joint and held against the record by yielding pressure { 
substantially as described. j 
ae “22, The combination with a groove tablet or 
, other body having a sound record formed therein, of a 
reproducer having a rubber style loosely mounted so 
that it is free to move laterally and thus adjust itself to ‘ 
the groove substantially as described, 
“€23. The combination with the tablet or other body a 
having the sound record formed therein, as an irregular o 
‘groove with sloping walls of a reproducer, having a style | 
for rubbing over said record and mounted ona universal 
joint substantially’ as described.” 





The word ‘‘style-face” appearing in Claim 19 is a typo- ' 
graphical error, and should read “style free,"’ as is self- 
evident, This is admitted and has been explained by Mr. 
Cameron, complainant's expert. 

These five claims relate to substantially the same part of 
the apparatus, and while they differ somewhat in scope, they 
are nevertheless all directed to the automatic adjustment of 
the reproducer style in connection with a record of the 
character described and made upon the machine illustrated 
in the patent and more specifically designated in Claim 23 as 
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an irregular groove with sloping walls, and which irregularity 
is the vertically undulating record portion of the groove, as I 
have before pointed out, and the said improvements thus ~ 
designated being employed in a machine of the character 
shown in the complainant's patent, namely, one in which the 
relative rectilinear movement between the record tablet and 
reproducer is mechanically produced by a screw or equivalent 
mechanical feeding device distinctive from the record tablet. 
These five claims may be grouped in two sets, namely, 
Claims 19, 20 and 22, as requiring the lateral adjustability of 
the style without regard to the presence or absence of the 
movement to or from the record, such as would be required 
by the nniversal joint of Claims 21 and 23. Claims 21 and 
23 are ia the other group, and are specifically directed to the 
reproducer, per se, being mounted on a universal joint, 
whereby it may be “held against the record by yielding 
pressure” and follow the record formed in the groove 
with sloping walls. Claims 21 and 23 refer to the short 
rubber section 32, in Figs. 8 and 13 exclusively, and is not 
answered by the construction shown in Figs. 18 to 20, The 
first group, namely. Claims 19, 20 and 23, while not requiring 
the universal joint, may be sub-divided into Claims 19 and 22 
on the one hand, and Claim 20 on the other, the distinction 
between this sub-division being that Claims 19 and 22 are so 
drawn that they are directly applicable to the construction 
shown in Figs. 18, 19,and 20, wherein the reproducer head is 
fixed, and the style itself alone is flexibly supported, so as to 
be capable of lateral adjustment, while under a broad view of 
them they might be intended also to cover the possible 
lateral adjustment of the reproducer style through the adjust- 
ment of the reproducer itself through being supported on the 
“small rubber tube, 32. In other words, Claims 19 and 22, 
under this assumption may be considered as more generic than 
either of the other three claims, Claim 20 is specifically 
limited to having the reproducer itself loosely mounted, 0 
that the reproducing style is capable of lateral movement, 
and this claim, therefore, refers to the construction shown in 
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4 Figs. 8 and 13, without the necessity of the universal feature 
L and excludes the construction shown in Figs, 18, 19 and 20, 
- It will thus be seen that Claims 20, 21 and 23 specifically q~ 
necessitate the adjustability to be for the reproducer itself, 
* whereas Claims 19 and 22 do not require this limitation, but 
rathqe léan"tozthe ‘specific construction shown in Fig 20, since 
it is distinctly stated that it is the mounting for the reproducer 
style in Claim 19, and the fact that the style is loosely 
mounted in Claim 22. that the said style is free to move 
cece ? laterally, especially as the mounting for the style can hardly 
: be stated to be the same as the mounting of the reproducer 
& as the whole, because the style must have some charagter of 
mounting which is certainly independent of the mounting of 
the reproducer in carrying out the invention of the patent. x 
The terms of Claims 19 and 22 are fully answered by the con- 
struction of Fig. 20, in which the reproducer style, 26, is 
secured to a thin rubber diaphragm, and in which there is no 
5 | . adjustment to the reproducer head, and in this ] am borne out 
by reference to Fig. 10, which shows substantially the same Nae 
5 manner of supporting the loosely mounted reproducer style, 
{ 3 * With regard to this, the patent states : 











py b : “The reproducer K’, Fig, 20, is similar to that 
i p - shown in Figs. 9 and 10 except that the style 26 is so 
fe: * placed that the point is at the centre instead of projecting 
tat Re beyond the edge of the instrument * * * * the 

m4 - thin rubber diaphragm, 38, gives a certain lateral play to 
‘i « the style.” 





‘Again referring to the reproducer K'the patent states on ~ 
page 4, lines 117-123, 


“The reproducer K' (shown in Figs, 9 and 10) has 
‘i the style 26, attached to the outer of two light plates, 36 
a : and 37, which are attached to the diaphragm 38, of thin 
% + sheet rubber, clamped at the edges between the ring 39 
. and the border of the back plate, 40. The tube 31 is 

fastened in the back plate,” 





This illustration of reproducer, Figs. 9 and 10, is as a 
substitute or alternative for the construction shown in Figs. 7 
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and 8, the difference being solely in the mounting of the style 


"per se, the said mounting in Figs. 9 and 10 being such as to 


leave “said style free to move laterally and thereby adjust 
itself automatically to the sound record,” as required by 
Claim 19, and also has ‘a rubbing style loosely mounted" on 
areproducer ‘so that it is free to move laterally, and thus 
adjust itself to the groove” as required by the language of 
Claim 22. ‘his construction of reproducer shown in Figs, 9 
and 10, or as shown in Fig. 20, may be employed without the 
universal mounting, as shown in Fig. 20, or with the universal 
mounting, as shown in Figs, 8 and 13, said mounting being 
the universal joint embodied in the short piece of rubber 
tubing, 32. This view of the several claims is perfectly con- 
sistent with the invention disclosed and the patent practice in 
drawing claim. * 4 

Summarizing, therefore, Claim 19 is for the loose mount- 
ing of the reproducer style of Figs. 10 and 20, adapted for 
lateral adjustment with a sound record of the character pro- 
duced in the machine illustrated. Claim 22 is substantially 
the same as Ciaim 19, except that it specifically brings into 
the claim the grooved tablet and the statement that the style 
is “loosely " mounted, which might be assumed as necessitat- 
ing more freedom than would be answered by Claim 19, 
Claim 20 requires that the “reproducer” which carries the 
style shall be mounted so as to have slight lateral adjustability 
to permit the reproducer style to adjust itself to the record 
within the purview’ of a groove. This.claim would be 
answered by Fig. 8, in which the reproducing style is not 
itself loosely mounted, but would have the lateral adjustment 
through the rubber tube, 32. The claim, however, does not 
restrict the style to be attached to the reproducer in any par- 
ticular manner but would also include the mounting of the 
style in the other figure, Claim 21 is specific to a universal 
joint as being the immediate means of supporting the repro- 
ducer on its floating arm, 33, 19, and therefore, would include 
the construction under Claim 20, the “universal joint’ being 
asmall piece of rubber tubing, 32; the said reproducer, so 
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i < mounted, being adapted for the use with a record of the char- i 
} acter set out in the patent and capable of being made by the 
| apparatus disclosed therein. Claim 23 is substantially the ‘ 
y H 


same as Claim 21, but with the particular record tablet made 
a specific partgf the claim. 
«Recess, « 


d To graphically illustrate this summary of the claims 19 
| < to 23, of complainants’ patent I produce a series of sketches 
| . or diagrams graphically illustrating the essential character- 

istics of each of the claims, the numbers of the claims being 

arranged adjacent to the corresponding figures, and the } 

figures being further lettered to correspond to the similar 
r parts in the complainants’ patent, and also coupled with such “¢ 
Ft remarks as are thought to be more clearly explanatory of the 
hs. p parts. In this series of diagrams I have indicated the univer- 
{ * + sal joint, 32, as a joint with vertical and transverse axis in place 
| : i of the short piece of flexible rubber tubing for the purpose of 

indicating at a glance whether the reproducer head is to have Lo 

a lateral movements alone, or such lateral movement and also 
t * movement in a vertical plane at right angles to the record 
surface. In referring to this diagram, I would point out that 
the parts 33, 19, 20, are nothing more than the old pivoted 
2 or floating arms of the Edison prior patents in England and 
| the United States, and that the universal joint or provision 
Rs 2 : * “for lateral automatic adjustment of the reproducer head on 

















4 +) i the arm 33, 19, is entirely independent of the old joint or 
+4) i hinge, 20, of the arm, and is located immediately between ‘ 
: i! | . the reproducer and the free end of this arm. In the diagram 
} a | 5 I have not shown the remaining element of the machine, as 
- 5 if i . it is not necessary, but it is to be understood that the i 
; improvements here shown for the support of the style and | 


its : ~ the immediate support of the reproducer head, is intended 3 ' 
‘ for use and performs its function in use, in a machine having 
a mechanical feed mechanism for producing the relative 
t : P rectilinear motion between the reproducer and record tablet, 
{ ‘and which mechanism is located at a distance from the posi- - 
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tion of contract of the reproducer style with the record, I 
emphasize this, as the distinctive class of machine to which 
the improvements of the complainant's patent are alone 
adapted, because it is only in this class of machine where 
any necessity could possibly arise for the automatic adjust- 
ment of the style of the reproducer within the purview of a 
groove of the record tablet, and, moreover, this was the only 
class of machine which had been developed at the date of 
the complainant's patent. The structure of these claims 19 
and 23, therefore, does not apply to the class of machine 
embodied in the gramophone (the defendant's machine), 
because, in that case the feeding of the reproducer itself is 
performed by the style acting in the groove of the record 
tablet, and, consequently, as these two parts must, of neces- 
sity, be at all times in contact, and in proper relation, the 
necessity for such automatic adjustable features as embodied 
in the claims "9 to 23, of the compiainant’s patent, does not * 
exist. - 


Counsel for defendant offers in evidence the sketch 
referred to by the witness, and the same is marked 
“ Defendants’ Exhibit, No, 38.” 


(Witness continues.) 

The views which I have above expressed are thoroughly 
borne out by an examination of the construction of the 
machine illustrated in the drawings of complainants’ patent. 
Claims 19 and 22 being wholly answered by Figs. 18, 19 
and 20, disposes entirely of any necessity of the use of a 
floating reproducer or a universal support therefor. Claims 
20, 21 and 23, while requiring the possibility of the slight 
lateral adjustment of the reproducer to enable the style to 
keep its proper position in the record groove, while the said 
groove is mechanically fed to the style under the operation 
of external mechanical feeding devices, it is evident that if 
the mechanical feeding mechanism were removed there is no 
possibility of the reproducer being mechanically fed over the 
record tablet, to perform the rectilinear movement necessarily 








2 Seem 


Raymond R. Wile 
Research Library 


230 


required between the reproducer and tablet. The nature of 
the construction of the complainants’ machine would abso: 
" lutely preclude any such a feeding movement of the repro- 
4 ducer, The patent does not say anything about feeding the 
reproducer, byt merely to the effect that the style shall’adjust 
itse]& to tle +ecord in the bottom of the groove, which is a 
function developed only because of the presence of the 
external mechanical feed and the difficulties and defects 
which are introduced into the machine by its employment. 

Another evidence of the fact that the lateral adjustment 
is simply such an adjustment as is necessary within a purview 
of the groove, is found in the patent itself, for,as I have / 
shown, the patentee, in Fig. 20, and also Fig. 10, provides a 
construction whereby the style may have the so-called 
4 r “lateral movement” to “adjust itself to the groove,” while 
the reproducer head is held against any lateral adjustment, 
and yet this construction answérs Claims 19 and 22. I have 
aiso shown that in place of securing this minute lateral adjust- ig 

ment of the style directly by the style mounting, the style 

may be more rigidly supported, as in Fig. 8, but, in that 
case, the said minute lateral adjustment must be secured by ry 

providing the adjustable mounting for the reproducer head, 

as called for by Claims 20, 21‘and 23. It requires no argu- 
ment to show that the adjustment of the style in Figs. 10 . 
and 20 would only be of a capacity practically of one groove, 
and as this is the extent of the adjustment necessitated by 
the invention of the Bell and Tainter patent, it is not only 
reasonable, but proper, that the adjustment of the so-called my 
universal joint of the reproducer head should produce the : 1 
same possibility of adjustment of the style, namely, within | 
the purview of a groove. This, in my judgment, is the only 
proper and correct understanding of the invention disclosed p 
in these claims, * | 
The specification throws further light upon this subject 
in the paragraph beginning with line 68, page 4, which 
t “reads: 


























‘There exists always a liability to disarrangement 
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‘jin.some part of the machine either in the recorder or 
the support therefor, or the recording tablet, or its 
support, or if there be no disarrangement it would be 
difficult to insure that the reproducing style should 
touch the record precisely at the proper point if the 
reproducer be held rigidly, Difficulties onthese accounts 
are avoided by the loose or flexible mounting of the 
reproducer, the style automatically adjusting itself to 
the proper place on the record. Itwill be seen that 
the reproducer is mounted on a universal joint, so that 
it can move in any direction, The movement parallel to 
the face of the tablet would, however, by itself allow the 
style to follow and adjust itself to the record to a useful 
extent.” 


I understand this paragraph to refer to the difficulties 
which I have before pointed out which ina machine of the 


-character shown in the complainant's patent, namely, one 


having an external mechanical feed, which would cause a 
relative abnormal displacement of the “record” groove rela- 
tively to the style, and to show that by virtue of this particu- 
lar universal adjustment of the reproducer, these difficulties 
are avoided, ‘the. style automatically adjusting itself to the 
proper place on the record,” that is to say, that portion of 
the record which is immediately at the bottom of the groove 
having the sloping walls. This adjustment, therefore, would 
have a maximum requirement of less than the width of agroove. 
It is also to be noted that the above quotation speaks of 
accomplishing this result if the joint supporting the repro- 
ducer has only provision for lateral adjustment. This is in 
accordance with Claim 20, and, as is shown graphically in 
Exhibit 38. It does not refer to the illustration, Fig. 20, 
because this paragraph particularly. refers to the’ immediate 
mounting of the reproducer per se and not the style, the 
latter being here considered as an incidental part of the repro- 
ducer,. The only understanding which can’ be taken from 
“this language above quoted is that the ‘universal joint” 
there considered is whclly independent of the joint of 
the floating or hinged arm 19, which is hinged to the 
main frame of the machine at 20,the said hinge arm for 
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,the reproducer being simply the old hinge arm found in 
the Edison English patent of 1644,except that the Edison 
arm has not only a hinge corresponding to 20, but also 
a hinge at right angles to that, making it a complete 
and perfect universal joint, but mot the universal joint 
referred ig, in the above quoted paragraph of the 
cpmplairit’ss patent. The complainant's universal joint 
found in the small piece of soft rubber tubing, 32, is an 
addition to the mechanism of the Edison machine, and is not 
a substitution or alternative construction, and is required 
more in the Bell and Tainter machine than in the Edison 
machine, because, first, the grooves are finer and hence more 
difficult to track, and second, the external mechanical feed- 
ing mechanism introduces more clements liable to produce 
lost motion, and the presence of the defects pointed out in 
the paragraph last above quoted. The adaptation of the 
universal jaint for supporting the reproducer upon the free 
end of the hinged or floating reproducer arm, of the Bell and 
‘Tainter patent, to the structure of the Edison phonograph of 
his English patent, 1644 is graphically illustrated in the 
drawing which I produce, Fig. 1 thereof representing the 
tablet reproducer and supporting arm of Figs. 1 and 2, the 
said arm having a universal joint or hinge at 5, 6, on the main 
frame of the machine, and Fig. 2 representing the cylindrical 
tablet, reproducer head and reproducer supporting arm shown 
in Figs. 12 and 15 of said Edison English patent, the sup- 
porting arm in this case being hinged upon a transverse axis 
1, parallel to the surface of the record tablet as in the case of 
the complainant's patent. Similarly the axis 5, in Fig. 1, is 


_ parallel to the axis of the record tablet and consequently also 


corresponds to the hinge 20 of the arm 19 of the complain- 
ant's patent. In both of these figures 1 and 2, I have 
introduced at 32, the soft rubber universal joint between the 
free end of the arms and the reproducer, and it was the intro- 
duction of this universal joint to permit the slight lateral 
adjustment of the style upon the record irrespective of the 
mechanical feeding of the supporting arm or of the record 
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rectilinearly by external feeding mechanism, which latter is 
essential not only to the Edison machines but also toa proper 
understanding of the complainant's patent in suit. 


Counsel for defendant offers in evidence the drawing 
produced by the witness, and the same is marked; 
“ Defendants’ Exhibit, No. 39." . 


(Witness continues.) 9 

As it is important that the exact position and scope of 
this universal joint 32 of the complainant's patent be definitely 
established, I will take occasion to add to what I have already 
said by showing from the complainant's patent itself that the 
said universal joint is not to be construed in any sense equiv- 
alent to the joint of the supporting arm hinged or jointed to 
the main frame. _In the construction shown in the complain- 
ant’s patent, the recording instrument and the reproducing 
strument are alternately supported upon the same support- 
s arm, 19, hinged at 20, so that any description regarding 
this hinged arm is pertinent. While it is nothing but the Edi- 
son hinged arm adopted by Bell and Tainter, just as they 
adapted almost their entire construction, from the English 
patent of Edison, we will see what they have to say about it. 

Referring to the arm, the patent states (page 3, line 


96): ; 

“The lower part 19, of this standard, is hinged in 
the bracket 20, as clearly shown in Fig, 2, so that it can 
be rocked ‘to bring the recorder into or put it out of 
action * * *, 

“On the tube or standard, 19, is a ring weight, z, 
which is retained in position by a set-screw, 127. It 
therefore can be adjusted up or down, in order to increase 
or diminish the pressure of the style 11 against the tablet 
F, The use of this weight is desirable but not neces- 
sary * * *, \ 

“In operation the recorder rests by its own weight, 
assisted by the pressure of weight, Z, or by its own 
weight alone, if preferred, against the recording tablet 
F, *' * *, The sonorous vibrations impressed upon 
the style are so rapid, as well as so minute, that the, 
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record is made as perfectly as if the recorder were held 
c positively, while at the same time the recorder can be 
- moved bodily to conform to the unevenness of the sur- 
« face of thetablet * * *,” u 


{This deseription is an exact description of the recording 
and ‘reproducer arms of the Edison patents, not only his 
English Patent, 1644, but also his American Patent, 227,679, 

“ Defendants’ Exhibit, No, 6." This pivoted arm 19. hinged 
at 20, weighted or not, is, according to this description, not 
the reproducer, nor is it in any sense, directly or indirectly, 
a part of the “universal joint,” which directly supports the 
reproducer head. The patent continues and states that the | 
recorder is removed from the hinged arm 19, and the repro- 
ducer is substituted. Thisis stated on page 4, line 55, etc." 











| ‘ “ For use the tube 33 is slipped into tube 19, in the 
i manner shown for the'tube 18 of the recorder. 
: “The reproducer K when so placed is mounted 
! upon a hollow standard composed of the tubes or tubing, = 
| ‘ ; "31, 32, 33 and 19, and in consequence of the flexibility of 
H : the rubber tubing, 32, it is free to follow the record. No 

special care is necessary to insure its adjustment, for 3 

if the reproducer K were allowed to rest against the 
° record, with the style upon the engraved line the style 
_ ¥will of itself gravitate to the bottom of the groove.” Tate 








The above part, which I have placed in italics, shows that 
the capacity of the style to gravitate to the bottom of the 
groove, namely, to automatically adjust itself to the record, is 
due to the presence of the universal joint produced “in con- 

* sequence of the flexibility of the rubber tubing, 32.” It is 
not due in any sense to the arm and its hinged joint, 20, for 
in the use of this arm its hinged capacity is the same as that 

pe in the prior art, particularly the Edison machine, to enable 

the reproducer to be pressed upon the surface of the record 
tablet, which function was an old and well known one and is 

clearly not to be confiised with the special idea and invention 
of the complainants’ patent involving the use of the universal 
joint for the reproducer as distinguished from the arm 

" . : for the purpose of ‘securing the delicate adjustment 

. of the style laterally both relatively to the record tablet and 
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the supporting arm carrying the reproducer, whereby the said 
“style will of itself gravitate to the bottom of the groove.” 
That is to say, the style attached to the reproducer head is 
induced to so gravitate by virtue of the flexible rubber tube, 
32, carrying the reproducer head, independently of any move- 


‘ment of .the hinged arm 19. Further, referring to the inven- 


tion, of this universal joint, the patent states, on page I, line 
88, etc. 

* * * “The reproducing instrument, is mounted 
on a universal joint and the style is pressed against the 
record by the yielding pressure of a spring or weight, 
Practically, in the instruments made by us the pressure 
is due to the weight of the instrument, modified by the 
elasticity of a section of soft rubber tube, which supports 
the same and constitutes a universaljoint. * * * 

This language is very clear, as showing that the ‘‘ univer- 
sal joint” is to be confined to the soft rubber tube, and is not 
to include the part which carries the weight. . The part which 
carries the weight is the tubular'arm 19 hinged at 20, and 
this under the action of the weight Z presses the style against 
the record. As the reproducer carrying the style is connected 
to the tube carrying the weight Z, the'action of said weighted 
arm 19, and its weight, is “ modified by the elasticity” of the 
said soft rubber tube which constitutes the whole of the 
universal joint specified in the claims méntioned in the ques- 
tion. The weight of the'instrument mentioned in the above 
quotation as pressing the style upon the record of course will 
also include the weight of the reproducer itself, but this is 
simply an addition to the weight Z and hinged arm as will be 
seen by referring to the quotations above on page 3, line 96, 
etc. Ofcourse the action of this weight in pressing the style 
upon the record will be modified to some extent by the inter- 
posed rubber tubing, but neither this weight, whether it be the 
arm 19, the weight Z, or the reproducer itself, constitutes in 
any sense the universal joint, or any part of it, since it is very 
clearly stated that the “section of soft rubber tube” consti- 
tutes the universal joint, and'this is an entirely distinct thing 
from the parts constituting the arm 19. 

Adjourned until Friday, February 22, 1901, at1 P. M. 
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i PHILADELPHIA, February 22, 1901. 


Met pursuant to adjournment. 

Counsel present as before. 

Examinatign of witness, R. M. Hunter, resumed, - 
(Mr. Hunter continues his answer to Q. 12.) 

As I have before pointed out, a lateral movement fo the 


style as the additional movement under the patentee’s inven-. 


tion in this old class of machine is all that Claims 19, 20 and 
22 require, and this is admitted by Mr. Cameron in his ans- 
wer to XQ. 193 when asked if it is true that lateral freedom 
of the reproducer to any degree parallel to the face of the re- 
cord, would enable the style to adjust itself automatically to 
the record. He says: — 


“A. 1 think it is, though I should not regard a re- 
producer which was rigid so far as vertical movement 
was concerned and free only to move parallel with the 
face ofthe tablet, as being an ideal construction. The 
preferable form would certainly be the loosely mounted 
reproducer whereby it is enabled to float, as it were upon 
the surface of the record, responding as a whole to 
the grosser irregularities of the tablet, and always main- 
taining the reproducing style in position to be accurately 
operated upon by undulations of the record groove.” 
ve 


This statement is in accord with what I have pointed out 
is contained in the patent, the loosely mounted reproducer 
capable of floating, as he terms it, is answered by Claims 21 
and 23. I would point out, however, that in these claims, 21 
and 23, as well as Claim 20, it is specifically required that 
thereproducer itself shall be loosely mounted or held by yield- 
ing pressure, and it is not the supporting or carrying arm 19, 
which is to be so loosely held, or have provision for the said 
universal movement, and this is in accord with the prior art 
since the Edison Patent 227,679, ‘‘ Defendants’ Exhibit No, 
6" shows a floating arm carrying the reproducer and hinged 
so as to move to or from the surface of the record tablet, 


“similarly to the arm 19 of the Bell and Tainter Patent; also 
: the Edison English Patent 1644, “ Defendants’ Exhibit No, 
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11” shows the employment of such an arm as last mentioned 
and also in Figs. 1 to 11, the reproducer carrying arm hinged 
upon a universal joint found in thé parts 5 and 6, I would 
observe’ that Complainants’ expert, Mr. Cameron, has re- 
peatedly asserted that the handle device arranged between 
the words, Fig. 1, and the pivot 5 and extending obliquely 


_ upward and to the left in Fig, 1 of this Edison patent, is a 


hand clamp for clamping the lever I carrying the reproducer 
head rigidly against movement to or from the record tablet 
when the machine is in operation, and, therefore, the said arm 
pivoted at 5, becomes, as it were, a rigid arm, pivoted only at 
6, and capable-only of being fed parallel to the record tablet. 
lam of the opinion that he is wholly in error and further, 
that it is an absolute impossibility in the construction illus- 
trated in Figs. 1 and 2, for the said part to act as a clamp for 
holding the arm I against free play vertically. I have made 
many thousands of mechanical drawings in my time and, per- 
haps, am as familiar with the art of mechanical drawings as 
any one in the country, including both illustrative drawings 
for letters patent and working drawings for the construction 
of machinery, and I make the positive statement that there is 
nothing in this Edison Patent 1644 that warrants any such 
understanding as that injected-into it by Mr. Cameron, but, 
on the other hand, the construction is illustrated is sueh that 
it clearly refutes any such understanding as that claimed by 
Mr, Cameron, As I understand this part, it is simply a 
clamp in the form of a screw which may clamp the arm I when 
the outer end thereof is depressed and the reproducer end 
thereofis considerably raised, under which condition the body 
part of the arm will be raised sufficiently to be reached and 
clamped by the screw, When in this position the swinging 
of the parts about the vertical axis 6, will not permit the style 
or reproducer to strike the. turntable of the machine, and 
thereby accidental injury would be avoided when the machine 
is not in use for reproducing. When the machine is in condi- 
tion for reproducing the arm I, is free to swing about the 
transverse pin 5, and also about the vertical pin 6, the said 
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two pins acting as a universal joint. I would also point out 
that in Figs. 6 to 10, no clamp whatever is shown, thus indi- 
cating that itis only an unimportant auxiliary in the completed 
machine, In the Bell and Tainter patent, the arm 19, is so 
pivoted that whgh thrown back the action of gravity holds it 
back,‘ and, thereby obviates the necessity of employing a 
clamp, The clamp in the Edison patent is certainly not 
clearly shown, and there is no description whatever of it, nor 
any reference made to it in the patent itself, consequently, 
Mr. Cameron is wholly unjustified in attributing to it functions 
which are absolutely inconsistent with what 1s shown or acom- 
mon sense understanding of the drawing, and mode of opera- 
tion-of the machine. The Edison reproducer is’ carried on 
the end of a floating arm ‘which arm is hinged on a universal 
joint, and the reproducer is free to follow all irregularities in 
a vertical plane to the surface of the record. 

The art, therefore, shows that there is nothing new in 
broadly hanging a reproducer through an arm to the main 
frame by a universal joint, and, consequently, claims 19 to 

~ 23, could not have any such broad understanding w#thout 
being fully anticipated by the prior art. The claims, however, 
refer to the immediate mounting of either the style itself or 
“the reproducer itself, and does not refer to the mounting of 
the old hinge arm upon the free end of which the reproducer 
is carried, On the other hand, the mounting of the repro- 
ducer is the immediate connection between the reproducer 
itself and the end of the arm or carrier which, in some types 
of machines, is-part of the mechanical external feeding 
mechanisms for the reproducer in feeding it rectilinearly 
across the record tablet. This character of feeding is clearly 
shown in the Edison English patent, 1644, in Figs. 1, 2, 6, 7, 
8,.9,10, 11, 12, and 15, and also in Figs. 3 and 4 of the 
Edison Patent No. 227,679. ~ In the particular illustration of 
the Bell and Tainter patent, they have, for convenience, 
arranged to feed the tablet in place of the arm carrying the 
reproducer, this being a well known expedient in the art as 

+ the alternative and equivalent of feeding the reproducer sup- 
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porting arm. This particular idea is also shown in the Edison 
English patent, No, 1644, in Figs. 13 and 14, and in the 
Edison English patent, 2909, of 1877, and likewise in the 
American Edison patent, 200,521 and 227,679, all in evidence 
in this case. It thus appears that the.means for holding the 
reproducer, and feeding the rectilinearly across the repro- 
ducer, or holding the record tablet and feeding the reproducer 
rectilinearly across the tablet, are the old features which 
make up the mechanical feed exterior of the record itself. I 
would call attention to the fact that while the Bell and Tain- 
ter patent in suit show the record as being mechanically fed 
rectilinearly past the reproducer, the gramophone machine 
manufactured by the complainants under this Bell and Tainter 
patent, mechanically feeds the reproducer, thereby confirm- 
ing my views on the equivalency of these two methods of 


. feeding. The universal mounting for the reproducer is 


certainly to be something in addition to the reproducer carry- 


_ ing arm, in view of the prior art. It is shown as something 


in addition, namely, a small piece of flexible rubber tubing 
close up to the reproducer head, and is the immediate 
support of.the reproducer head upon the arm, This is i 
exact accord with what I have before stated and what is 
graphically illustrated in ‘‘ Defendants’ Exhibit, 39.” 

This adjustability of the reproducer, while contemplat- 
ing a very small adjustment, namely, one equal to perhaps a 
hundredth part of an inch, is greatly magnified and enlarged 
by the complainants’ expert, so as to include a capacity for 
automatically feeding the reproducer entirely across the 
record. No such idea as this can be found anywhere in the 
patent, but it was necessary to take this distorted view of the 
invention for the purpose of including the defendants’ machine 
under the terms of the claims, This position of complainants’ 
expert is, in my opinion; wholly untenable, and incompatible 
with the art, and the real invention disclosed in the complain- 
ant's patent, It contemplates dispensing with the external 
mechanical feeding devices, and the introduction of a feeding 
capacity to the record tablet, and an adjustable capacity to 
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the immediate mounting of the reproducer of the complain- 
ants’ patent, which, as a matter of fact, it has not got, and 
for which no statement can be found in the complainants’ 
patent. ° Every ot one of the claims, 19 to 23, are to be read in 
connecfion within machine of the character disclosed in the 
patent, and ending, as they do, with the words, substantially 
as described, they are to be read as if relating to a special 
improvement for mounting the reproducer and style directly 
upon the old’ supporting arm and in a machine which has an 
external mechanical feed, the latter being relied upon to at all 
times maintain the reproducer in alignment with the succes- 
sive spirals of the record. The patent states that the freedom 
of universal movement to the style and reproducer is required 
as an additional feature, in order to allow the style to adjust 
itself automatically to the record, or, in the terms of the 


specification ; uae 
“so that it is free to follow the sound record of phono- 
gram" 

or so that 
“it is free to follow the record” 

or so that 


‘it will gravitate to the bottom of the groove” 
or, agajn, so that the style will automatically adjust itself 
“' “to the proper place on the record,” 

As I have before shown,’ the ‘sound record,” the 
“record,” the “bottom of the groove,” relate to the undu- 
lating bottom or that portion which is directly the means of 
producing the vibrations of the style. Ifthe style is to gravi- 
tate to the bottom of the groove, it is very clear that the pos- 
sible capacity for adjustment would not have to be more than 
one one-hundredth of an inch, and as the style is shown as 
projecting beyond the reproducer head, it is evident that the 
centre of the diaphragm would probably not have to have capa- 
city for adjustment of more than sixty percent. of this. Now, 
while there appears to be no difference between the views of 
Mr, Cameron and myself as to the idea of the adjustability 
‘with regard to the style, gravitating toward the bottom of 
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the groove, or of adjusting itself to the proper place on the 
record, he takes a very much more comprehensive view of 
the words in the first two of the above quotations. As I 
understand him, he considers that there is a distinction 
between the capacity of the style to follow the sound record 
and the capacity of the style to adjust itself by gravitat- 
ing to the bottom of the record. This distinction, he thinks, 
warrants him in assuming ‘that asserting that to follow 
the sound record as stated in the patent in suit, warrants him 
in assuming that it means such an adjustable capacity as 
would also include the positive feeding of the reproducer 
transversely across the record by the record itself. I do not 
agree with him, and believe that his contentions are wholly 
inconsistent. with any reasonable understanding of the patent 


in suit. If these words “free to follow the sound record" . 


could not be explained on any other understanding, there 
might be some excuse for such a comprehensive construction 
being given to the invention, but as these words clearly and 


.concisely express the real and true capacity for adjustment, 


namely, one within the purview of a groove, as I have before 
explained, I am of the opinion that said-words should be 
restricted to such an understanding. In the machine dis- 
closed in the complainants’ patent, as in all other machines 
prior to the gramophone, the defendants’ machine, the suc- 
cessive spirals or helices making up the continuation of the 
same record groove, were successively brought into proper 
relation with the reproducer by an external mechanical feed- 
ing device, and, in all of these machines, the groove and the 
record formed therein was fed longitudinally under the style of 
the reproducer. Now, the only thing which was left for Bell 
and Tainter to invent was to provide some delicate adjust- 
ment for the style directly or through the immediate support 
of the reproducer itself, which would give a slight lateral play 
to the style sufficient at least that any slight irregularity or 
so-called “‘drunkenness”’ in the record groove, or any slight 
displacement of the record tablet upon the turn-table or its 
carrier, could be compensated for by this automatic adjust- 
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ment capacity of the reproducer style or reproducer. In a 
record cylinder of the character employed in the graphophone 
machine, it is quite evident that no drunken record groove 
& 7 at would ever be more out of alignment than the width of a 
. ae groove, namely, Une ‘one-hundredth part of an inch, and it is 
also evident that any adjustment of ‘the same upon its carry- 
ing cylinder would only be out of alignment with the repro- 
ducing style something less than the width of one groove or 
one one-hundredth part of an inch, and this displacement 
might either be due to the longitudinal adjustment of the 
tablet upon its carrier, or due to the adjustment about its 
axis, or to both, but, in any event, its limit is approximately 
one one-hundredth of an inch, These, then, are the irregu- 
larities which must be compensated for by the loose mount- 
. ing or universal joint for the reproducer, and it is evident 
that the capacity for adjustment js so minute that it is of a 
. character totally different and entirely distinct from anything 
which contemplates the feeding of the reproducer trans- 
versely across the record, 
That this view is correct is established by the patent 
itself, because it has been clearly pointed out,-and admitted s 
by the the complainants’ expert,that the lateral adjustment 
of the style or reproducer alone, will perform the function of i 
following the record, and when we examine Figs. 18, 19 and 
20 of the patent, we find that this is carried out. In this case, 
we have the record groove instead of being in the spiral, 
arranged asa straight line ona long tablet. Of course, this , 
record groove may have “drunken” portions in it, and is fed Ph 
longitudinally under the reproducer just as the spiral groove 
. is fed longitudinally under it. In the case of the long strip 
record, we have the capacity due to the loose mounting of the 
ey on style to enable it to gravitate to the bottom of the groove and 
also “to follow the sound record," conforming, therefore, to 
‘ - the exact words employed in the specification, and some of 
which I have quoted, and yet, in this construction, namely, 
| wie é Figs. 18, 19 and 20, it is quite evident that there isno trans- ' 
| 
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groove to the next, and so on. It follows, therefore, that the 
statement that the reproducer ‘is free to follow the record,” 
simply means that the style of the reproducer is free to main- 
tain its position in the bottom of the groove, namely, upon the 
record, and follow that particular portion of the groove as the 
said groove is fed longitudinally under it, and this is true 
whether the groove is formed in a long strip, or whether it is 
formed in a spiral, and the different spirals advanced trans- 


“versely so as at all times to keep the groove approximately 


under the reproducer. The understanding, thefefore, which 
I have of the words quoted, is that the capacity for adjust- 
ment is the minute lateral movement which enables the point 
of the style to gravitate to the bottom of the groove, and 
upon the record itself; and the statement regarding the 
capacity it had whereby “it is free to follow the sound 
record,” relates to this slight lateral flexibility which enables 
the style to retain its position in the middle of the groove or 
upon the sound record during the continued longitudinal 





“travel of the groove under the style, ‘The capacity of adjust- 


ment and freedom to follow the record, are therefore, one and 
the same thing when applied to the mechanism which permit 
these functions to be performed, the said mechanism being 
either the special mounting of the reproducer style itself, or 
of the immediate mounting of the reproducer found in the 
small section of soft rubber tubing. No reasonable under- 
standing of the language employed in the Bell and Tainter 
patent, will warrant any other understanding than that which 
I have above expressed ; and under no conditions, could the 
language of the patent be assumed to mean that this small 
capacity for adjustment, whereby the style may follow the 
record in the groove, should have such an extended meaning 
as to introduce the capacity of the mechanical feeding of the 
reproducer across the series of spirals of the record tablet, 
and eliminate the external mechanical feeding devices which 
are shown and described as essentia! features of the organized 
machine ; as such an attempt would in my opinion, necessi- 
tate abnormal expansions of the meaning of the words 
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i a employed, would import into the patent capacities and ideas 
wholly foreign to it and would eliminate the external mechani- 
cal feeding features which are so fully and precisely described, 
a} rie ** and which, even to the present time are employed in the 
ee « machines made-wnder the Bell and Tainter patent, It would 
| ‘ introduce the inConsistency of eliminating from the patent, as 
¥ useless, the external feeding mechanisms, the dispensing of 
which is not even vaguely hinted at in the patent or con- 
sidered as a bare possibility, and which were never dispensed 
| with in any organized machines of the prior art as it existed 
' at the date of the Bell and Tainter patent. 
, Before leaving the claims, 1 would point out that in 
| ~ Claims 19, 20, and 22, the lateral movement of the style or 
reproducer, is stated to be for the purpose of enabling the style 
to “ adjust” itself to the sound record, and if there is any dis- 
\ 3 tinction between adjusting: and following the record, it is 
clear that these three claims do not refer to following the 
record, Claims 21, and 23 are silent as to whether the 
capacity is for adjusting the style to the record, or for follow- 
.ing the record. In view of this, it would be unfair to import 
into thes: claims, any understanding which would contemplate bY 
transversely feeding the reproducer across the record as dis- 3 
tinguished from the mere adjustment of the reproducer style 
to the ‘record within the purview of a groove, I believe that 
my understanding of the words ‘‘adjust” and “ follow the 
record,” that is, that they are one and the same thing, or 
relate to one and the same mechanism, is correct, and that the 
mechanism is the particular mounting for the style or repro- vt 
ducer itself upon the end of the supporting arm, 19, and 
which mechanisin is to be employed as an adjunct or an 
addition with the external mechanical feeding devices in the 
Z ‘ organized machines, substantially as described in the patent. 
| Having now considered the Bell and Tainter patent, 
with particular reference to Claims 19 to 23, I will consider 3 a 
the defendants’ machine and compare the devices shown ; 
. therein, with the structures claimed in the said claims of the 
; . Bell and Tainter patent. I have already’ briefly feferred to 
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the development of the gramophone, and more particularly of : A 
the character of record tablet employed therein, so that it will 
only be necessary for me at this time to refer to in detail to 
the reproducing devices. As before stated, the record is on 
a disc of hard rubber, or similar compound, and is represented 
as a spiral groove of even depth, but undulating laterally. 
* By reference to “ Defendants’ Exhibit, No, 24,” and by refer- 
ence to “ Defendants’ Exhibit, No. 26,” I have pointed out 
that the gramophone grooves are, by comparison with the 
graphophone grooves, very narrow and very steep ; but in 
order that the relation of the style used by the defendants to 
the record grooves used by them, be well understood, it is 
perhaps necessary to consider the two together. The defend- 
ants’ style is a steel needle, sharply pointed, and is of such 
size at its point that it does not quite fill the groove. When s 
held in the groove it touches the bottom thereof, but does not 
make contact with the sides, In ‘' Defendants’ Exhibit, No,29” 
we have, on a very large scale, the reproducing style used by 
the defendant, shown in its relation to the record groove. On 
* account of the great enlargement, the point of the style appears 
to be rounded, but this would be the case with all sharp , 
points if sufficiently magnified. Fig. 1 shows a style before 
it has been subjected to wear in the process of reproduction, s 
it being in position in the groove of the tablet. It. will be 
noticed that the style rests upon the bottom of the groove, 
and is not in material contact with the walls of the same. 
In the defendants’ machine the style is not vertical when in 
the record groove, but is inclined toward the plane of the 
tablet, as will be more fully understood by reference to 
“ Defendants’ Exhibit No..31."” In thus making the’ point of 
the style smaller than the full width of the record groove, 
Mr. Berliner simply followed what Edison had done in this 
regard and what was open to others to do, In the case of 
. the graphophone grooves, namely, those of Bell and Tainter, 
it is comparatively easy to secure record grooves of approxi- ot 
mately uniform size and shape, and it is therefore easy to 
make the reproducer style narrower at its ‘point than the 
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width of the record groove. This is due to the fact that the 
cutting of the groove is made with means of definite dimen- 
sions. In the case of the gramophone record, however, the 
width of the groove depends largely upon the action of an 
agid whith is always more or less erratic and uncontrollable, 
and. consequently, in view of this uncertainty as to a definite 
‘width of record groove, the point of the reproducing style 


“has to be made as small as practicable and consistent with 


strength to be sure that it will be narrower than the width of 
the record groove. While this is the initial form of the style, 
the form changes from moment to moment during the sound 
reproduction because the hard rubber record acting upon the 
soft metal style, grinds off not only the extreme point, but 
also the sides thereof, so that in a few seconds after the style 


. is put in operation the point has entirely changed in shape. 


This change is in a general way illustrated in Figs. 1, 2, 3 and 
4 of ‘Defendants’ Exhibit, No, 29." By reference to these 
figures it will be seen that the style point is ground off 
obliquely and that a tongue is formed at that point, which 
tongue extends diametrically across the point of the style, so 
that at the base of the tongue there is formed a flat ledge on 
each side of the tongue.» The style now rests with these 
lédges on the tablet, with the tongue extending into the 
record groove. This change of form of the point of the 
style is due to the fact that the hard rubber contains fine 
granules of sulphur and other substances that are harder than 
soft steel, of which the style is made, and therefore acts as a 
grindstone, the grinding action being almost continuously on 
the bottom and on the shoulders above the tongue, but inter- 
mittently on the sides, because, in the act of reproduction, the 
undulating side walls strike the opposite side of the style alter- 
nately, and with each impact the grinding action is continued. 

This grinding off of the style point takes place so rapidly 
that after a few seconds the style is substantially supported 
upon the ledges upon the face of the tablet, since the bottom 
of the style has been ground away more rapidly than the 
ledges, and would be substantially clear of the bottom. The 
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support of the style on the ledges is illustrated in Fig. 2 of 
Exhibit 29, the tongue of the style is now considerable nar- 
ke rower than the width of the groove, so that when it is just in 
the middle of the groove it will touch neither the side walls 
nor the bottom, While the ledges continue to be ground 
off, the bottom is kept fully ground so that, as a matter of 
fact, the ledyes do the main supporting when this condition 
of the stile is arrived at. In a very short time the style has 
to be thrown away and a new one inserted, as one style is 
osly vseful on account of its grinding action, for the repro- 
duction of fo or three selections, 
The movement of the tongue of the style from one wall 
of the croove to the other, and back again, is the movement 
é by which the recorded sounds are reproduced, these move- 
ments bein communicated to the diaphragm of the repro- 
ducer, It will be seen from this that the bottom of the 
groove has no function in the reproduction of the recorded 
souncs, since it gives no movement to the style. The walls 
of the groove impart all of the movement and are, therefore, 
the sole agents for giving to the style its vibratory move- 
ments, ; 

It follows from this that the style does not rest upon the 
record since the record is in the sides alone, and conse- 
quently is where the style cannot rest. These side walls, as 
before stated, come in contact with the opposite sides of the 
style and alternately, so that at no time can the style be 
simultaneously in contact with the entire record. The oper- 
ative part of the record is partly in one side wall and partly 
in the other side wall, and from what I have said above, it is 
seen that the style cannot simultaneously be in contact with 
both of these side walls ‘or record portions, and also that 
there are times when it is in contact with neither: of them, 
but at notime in the operation of the instrument does the 
. point of the style rest upon either of these portions of the 

record, The pressure of the point of the style upon the bot- 
tom of the groove, at the beginning of the reproduction, only 
acts to support the weight of the reproducer, the carrying 
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arm and horns and does not aid directly in the reproduction, 
because it does not rest upon any record. As a matter of 
fact, if the point of the style did not touch the bottom at any 
time the record sound would still be produced and would be 
improved,bewause of the elimination of the extraneous dis- 
turbing vibrations due to the grinding action. 

As the style does not tightly fit the record groove, but 
is thrown from side to side therein, by the sinuous side walls 
thereof, it follows that the point of the style should leave a 
track in the bottom of the groove, namely, on that portion 
thereof which performs the grinding action. | Moreover, this 
track would not be in the centre of the groove but would 
meander, as it were, slightly nearer to one side of the groove 
than the other, alternately. This is illustrated in ‘ Defend- 
ants’ Exhibit, No, 30” which shows the plan view of a 
gramophone‘record groove. Fig. 1 shows the groove before 
use ‘and Fig. 2 shows the, same groove with the track of the 
stylein the bottom, illustrating the fact that the style does 
. not fit tightly between the two walls of the groove but is free 
to move from one side of the groove to the other, though at 
all times nearly filling it. The irregularity of this track is 
due to the fact that when one of the walls in its rapid move- 
ment in the direction of the arrow, strikes the style, the latter 
will be nearer that wall than the other, The impact will cause 
the style to be forcibly thrown towards the other wall and its 
movements in that direction will continue until it comes into 
contact with the said wall and a similar action will be had 
upon the style, only in the opposite direction. At these 
points of impact, the track of the style will be found nearer 
to the wall producing the impact than to the other wall, In 
this manner the track is caused to meander regularly and in 
accordance with elementary mechanical principles, from one 
side to the other of the medial line of the grove. This also 
explains why the bottom of the groove performs no function 
in the reproduction, and it, moreover shows that there is no 
accurate tracking of any medial line of a groove such as is 
essential and is the essence of the invention of the universal 
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joint for the reproducer of the Bell and Tainter patent 
in suit. : 
“ Defendant's Exhibit, No, 31” shows a drawing of an 
experimental gramophone reproducer, 

Adjourned until Saturday, Feb. 23, 1901, at 10 A. M. 





Puitapevpuia, February 23, 1901. P 


Met pursuant to adjournment, 

Counsel present as before, 

Examination of witness R. M. Hunter resumed. 

(Mr. Hunter continues his answer to Q. 12.) 

Whether or not the bottom of the groove performs any 
function in the act of reproducing the sounds is readily 
demonstrated by supporting the reproducer so that the style 
cannot touch the bottom, and yet its point be permitted to 
be operated upon by the side walls. I have so operated the 
instrument and find that the statements above made, namely, 
that the bottom of the groove does not perform any function 
in the reproduction is a fact." The manner of ascertaining 
this is illustrated in ‘ Defendants’ Exhibit No, 31,” which 
shows the reproducer with its style and gramophone groove 
on a very enlarged scale. The reproducer head is proviced 
with what may be termed an experimental shoe. This draw- 
ing is marked with descriptive words corresponding to the. 
different portions of the instrument, The construction of the 
instrument, other than the experimental shoe, is identical 
with the “ Complainants’ Exhibit Defendants’ Machine." To 
such apparatus the brass shoe was added to sustain the 
reproducer head and style upon the upper surface of the 
record tablet, ‘and so as to sustain the style clear of the bot- 
tom in a floating position adapted only to be acted upon by 
the side walls, In the operation of the apparatus it was 
physically impossible for the point of the style to rest upon 
the bottom, and yet the reproduction of the sound was the 
same as without the shoe, and when the style was used in its 
natural manner in the gramophone instrument, 
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Considering the defendants’ apparatus, it will be seen 
that.the reproducer, while mounted upon an arm, in a rigid 
manner, which arm is long and at its outer end has a univer- 
sal mounting withthe main frame of the machine, is not 
adapted 'to automatically adjust itself so as to bring the style 
to bear its pressure, yieldingly or otherwise, upon the 
‘*record,"’ the style does bear upon the bottom of the groove 
by gravity, at least at the beginning of its use, that is to say, 
the weight of the reproducer and of the arm, upon which it is 
rigidly mounted, introduces this action of gravity just as it 
did in the early Edison machines of English Patent, 1644. 
However, the bottom of the groove not being the “ record”” 
in the gramophone, and not operating upon the style to 
vibrate the same, it cannot be said that the style bears upon 
the record. We have also seen, by reference to Defend- 
ants’ Exhibits Nos. 24 and 26, that the successive gramo- 

-phone record grooves, or successive spirals longitudinally 
of the same groove are separated from each other 
by wide, horizontal, blank spaces or “‘lands;” and it 
is quite clear that if the reproducer is placed upon the tablet 
so that the style happens to become upon one of these lands 
between,the adjacent grooves, there is nothing in the appara- 

* tus that will induce the style to gravitate to the bottom of the 
groove. It would remain upon the lands indefinitely and 
would never get into the groove at all if the groove were not 
mechanically brought to it. Of course if the groove is 
brought to the style then the style will drop into the groove. 
However, when the defendants’ machine is used in the ordin- 

“ ary way for reproduction the arm which supports the repro- 
ducer is swung around by the operator until the style is 

“somewhere above a groove, and he then deliberately moves 
the arm which supports the head until he can insert the style 
point in the groove. That it is in the groove is readily 
ascertainable because the groove is so deep and the side 
walls so abrupt that there is no question as to when the style 
is in the groove. Furthermore, the record tablet is so hard 
and indestructible that there is no danger of injuring the 
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tablet by any carelessness in introducing the style into the 
groove or due to any lateral pressure upon it. After the 
style has been inserted in. the groove the machine is started, 
that is to say the tablet is rotated. Under these conditions 
there certainly is no automatic adjustment of the style to the 
record or of the style to the groove, nor can it be said that 


+ the style gravitates to the bottom of the groove since it is 


placed there positively and cannot be placed anywhere else, 
unless it would be upon the lands, in which case it would not 
gravitate any way. It is thus seen that the essential features 
of the operation of the style of the complainants’ patent in 
the claims under consideration are entirely wanting in the 


defendants’ machine. Assuming that in starting the machine? 


that is the rotation of the tablet, was begun before the style 


-was inserted in the groove, the operator would then swing 


the reproducer to the position desired and then lower it gently 
until the style is in operative position on the bottom of the 


" groove. The style will either enter directly into a groove or 


it may touch upon one of the lands, but in this case, owing to 
the rapid movement of the record under the style, the latter 
will be placed in the groove. before the operator’s hand is 
removed from the reproducer head. This is the natural 
result, for it is not to be supposed that the operator would run 
the risk of injuring the tablet or the style, or possibly the 
reproducer itself, by merely carelessly dropping the repro- 
ducer and arm, and letting the. style strike with force upon 
the moving tablet. Even in that case and under such 
abnormal conditions, if the style did not enter the groove in 
the first instance, and rested upon the lands, the groove would 
be quickly brought directly under the style, and the latter, 


‘under the heavy pressure exerted by the weight of the parts, 


would-cause it to quickly drop to the bottom of the groove, 
and without practically passing over the record, and certainly 
without pressing upon the record, which is formed in the 


+ steep side walls, - In any event, the style does not adjust itsef 


to the groove, as the groove is adjusted to the style, and, 
under the circumstances, there can be no automatic adjust- 
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ment of the style down sloping side walls so as to gravitate 
to the bottom of the groove and finally rest upon the record. 
It does not do any of these things and there is no requirement 
or necessity for it doing any of these things. - 
. mA . . ., + 
Now, as the operation continues the style with its repro- 
ducer head, and with the arm that is rigidly attached to it, and 


supports it in such a position that its diaphragm is at right . 


angles to the surface of the tablet,” are all gradually moved 
across the tablet, the style always remaining in the groove 


-and the latter propelling the style and connecting parts com- 


pletely across the grooved portion of the tablet in opposition 
to the inertia exerted by the heavy weight of the reproducer 
arm, and the reproducer and the large horn attached, to the 
reproducer. This is only possible in the gramophone because 
of the great depth of the groove and the excessive steepness 
of the sides, and especially from the fact that the extent of 
the down pressure of the style against the tablet is unimport- 


-ant in the process of reproduction, and consequently, permits 


the introduction of a heavy pressure sufficient to prevent the 


* possibility of the style working out of the groove. This same 


pressure, if applied to the record tablet of the complainants’ 


“patent in suit, or even to the most improved record used by 


the gramophone, would completely destroy the record by 
tearing and gouging it out. The grooves, therefore, in the 
gramophone, the defendants’ machine, has not only the func- 
tion of vibrating the style by the lateral sinuosities of the 
side walls, but also to feed the style across the tablet from one 
end of the spiral groove to the other, by virtue of these same 
side walls coupled with the introduction of a heavy pressure 
on the style and the supporting surface either on the bottom 
of the groove or upper surface of the tablet which sustained 


* . this Weight and prevent its direction application to the record 


in the side walls. This is necessary, because, as I have before 
pointed out, the style is thrown from one side wall to the 
other, and, consequently, it only intermittently rests against 
each of the side walls, There are times when it does not touch 


‘either side wall, so that in its operation it does not 
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continuously follow the sound record .or permanently adjust 
itself upon the record in the sense in which those terms are 
applied to the Bell and Tainter apparatus. As a matter of 
fact, in the gramophone, the style is jerked or thrown by 
impact with one side wall across the open space of the groove 
until it strikes the opposing face of the other side wall further 
along in the groove, it taking an oblique course through the 
groove owing to the fact that the groove is rapidly fed under 
it during this lateral movement imparted to the style by the 
impact. This movement would be indicated in ‘ Defendants’ 
Exhibit, No. 30,"" by the style track between the points A and 
B, an examination of which will indicate that the track of the 
style is diagonally across the groove, and, at the intermediate 
portions, namely, between A and B, the style is out of con- 


. tact with both side walls, and, consequently, out of contact 
_with the “record.” As I have before pointed out, the 


extreme point of the style is rapidly ground off, so that, as a 
matter of fact, the style point soon fails to apply any material 


. pressure to the bottom of the groove, the weight being sus- 


tained mainly by the shoulder or ledges which operate upon 
the upper surface of the tablet plate, and, consequently, the 
style point could not bear upon the record, There is no 
similarity in the operation to that called for by the mechanism 
and by the description in the complainants’ patent, 

Claims 19 to 23 of the Bell and Tainter, and which I have 
heretofore considered, all contemplate the combination of the 
style and reproducer head, with a sound record in which the 
record proper is at the bottom of a groove, the mounting for 
the style or reproducer itself being such as to cause it to auto- 
matically adjust itself to the record, and to seek the bottom 
of the groove and the proper position or place upon the 
record; and since defendants’ machine does not embody any 
such construction, I cannot see hew it is possible for the 
invention of these claims 19 to 23 to be embodied in the 
structure of the defendants’ machine. I have pointed out 
that Claims 19 and 22 are specifically directed to the loose 
mounting of the style, that is to say, its attachment to the 
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Yeproducer frame by the soft rubber diaphragm, whereby it 


may have capacity ‘‘to move laterally and there adjust itself 
automatically to the sound record,” and this is a construction 
which js absoluf@ly Wanting in the reproducer head and style 
of thé defendants’ machine. There is absolutely nothing 
similar to it. The remaining claims, 20, 21, and 23, requir- 
ing, as they do, the adjustable support of the reproducer, itis 
necessary to more fully consider these claims. 

Even if we were to assume that claims 20, 21 and 
23 are to be so broadly construed as to comprehend gen- 
erically, any character of universal joint or support for the 
reproducer,we would still fail to find in the defendants’ machine 
the combinations called for by these claims, because said 
claims introduce the element of a record, and to make their 
structures operative, with such a, record, namely, a vertically 
undulating one, which is the only record disclosed in the 
complainants’ patent, it is necessary that the functions of the 
parts specified in the claims shall operate in a manner which 


-is_ contrary to the functions in the parts of the defendants’ 


machine, and as the defendants’ machine is incapable of per- 
forming the functions attributed,to the alleged corresponding 
parts af.the complainants’ patent, it followsthat the structures 
are not identical and are not: mechanical equivalents, even 
though expansive and general terms be applied in describing 


. both apparatuses to give them a colorable appearance of 


being similar. If such a generic cqnstruction is to be given to 
Claims 20, 21 and 23, of the complainants’ patent then they are 
fully anticipated by the priorart, and particularly by the Edison 
English patent, 1644, and the illustration in ‘ Defendants’ 
Exhibit, 21" which show vertically undulating record in 
spiral form combined with a reproducer attached to the free 
end of a supporting arm and which arm is jointed to the 
main frame of the machine ona universal joint so that the 
reproducer is free to swing both vertically and horizontally ; 
and it is only when these claims are given an abnormal 


- understanding, a scope which is totally inconsistent with the 


described function and dperation as I have pointed it out, 
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and so as to include under their terms the structures of the 
prior art that it is possible to include under said claims, or 
within their terms, the structures of the gramophone, namely, 
the defendants’ machine. 

According to Mr. Cameron (X Q. .246) it is immaterial 
to Claims 19 and 20 whether a record is understood in the 
claims or not. In answer to XQ. 243, he seemed to think 
that a record was a necessary part of Claim 21, butin answer 
to XQ. 251, he retracts this as follows : 


“A, I should construe claim 21 as defining any 
reproducer which is mounted on a universal joint and 
acting in conjunction with means capable of holding it 
against a record by yielding pressure, without regard as 
to whether,such record actually were present or not; that 
is, in my opinion, a machine for reproducing sounds 
which had a universally mounted reproducer which repro- 
ducer had means for holding it yieldingly against a record, 
the whole being so positioned that if the record were 
present it could operate as a reproducer in conjunction 
with such record, such a machine even in the absence of 
a record, would infringe claim 21.” 


A universally jointed réproducer is therefore not suffi- : 


cient to come under the terms of this claim, according to Mr. 
Cameren, but the universal joint must be such, or if must be 
“acting in conjunction with means” so as to make it possible 
for the reproducer to bear against the record (the undulating 
part), if such were present, by yielding pressure. The means 


- which acts in conjunction with the universally jointed repro- 


ducer to create the yielding pressure is the weight of the 
reproducer, partly counteracted by the elasticity of the sec- 
tion of rubber tubing. Of course if the weight of the repro- 
ducer counteracted by the weight of the elasticity of the sec- 
tion of soft rubber tubing asis understood in this claim, there 
could beno infringement, as the defendants’ machine has noth- 
ing to counteract the weight of the reproducer. To be con 
sistent then, Mr, Cameron must assume that the weight of the 
reproducer alone would serve the same purpose so far as claim 
21 is concerned. If this is really the scope of the claim, 
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then it certainly is anticipated in “Edison's English 


_ Patent, Figs. 1 to 10,” because, in that patent, we certainly 


would have a reproducer held upon free end of an arm which 
is in turn supported on the main frame by a universal joint, 5, 
6. It is algo unquestionable that the weight of the reproducer 
and itstsupportitg arm wili bring the reproducer down posi- 
tively, upon the record in the groove, and will cause it to be 
held “against a record by yielding pressure” as defined by 
Mr. Cameron, as the requirements of Claim 21. But, in addi- 
tion to the weight of the reproducer, in the Edison patent, 
there is a delicate spring arm, e’, which extends radically 
across the diaphragm and which supports the repro- 
ducer style, and this is further back between 
itrand the diaphragm by.a small section of rubber tubing ; 
so that as the arm with the reproducer comes down by 
gravity toward the tablet, it is arrested by the reproducer 
style coming in contact with the bottom of the record groove 
and is supported thereupon under the elasticity of the metal 
spring and the section of rubber tube, thereby holding the 
reproducer against the record by the weight of the repro- 


“ducer partly counteracted by the elasticity of the spring and 
, short section of rubber tubing. We have, therefore, in this 


case, not only a reproducer whith is mounted on a positive 
mechafical universal joint, such as used in the defendants’ 
machine, but this reproducer is also acting in conjunction 
with means capable of holding it against the record by yield- 


ing pressure, and thereby meeting all of the demands for * 


Claim 21 prescribed by Mr. Cameron. Not only does it 
happen that in this Edison machine the yielding pressure is 
produced by the weight of the reproducer and its arm, partly 
counteracted by the elasticity of the spring, but the repro- 
ducer is used in conjunction with a record tablet having a 
vertically undulating record in the bottom of the groove, and 
which groove has sloping side walls. For this reason it is 
also clear that Claim 23, under Mr. Cameron's interpretation 
of it, is fairly and squarely anticipated by the Edison English 
Patent, 1644. 
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T have very fully pointed out, and especially in conjunc- 
tion with Defendants’ Exhibit No, 39, that my understanding 
of the claims of the complainants’ patent did not warrant 
any such understanding as that given to them by Mr. Cam- 
eron, and necessarily so if they are to be construed suffi- 
ciently broad to include the defendants’ machine ; but, on 
the other hand, Claims 19 and 22 did not contemplate the 
necessity of a! universal or even a laterally movable joint for 
the reproducer, but related to the construction in which the 
lateral adjustment. of the style was secured by its own very 
flexible mounting to the soft rubber diaphragm ; and that 
Claims 20, 21 and 23 involved the introduction immediately 
adjacent to the reproducer, and between it and the support- 
ing arm (whether said arm is hinged only on a transverse 
joint, or both upon a transverse and vertical joint, namely, a 
universal joint) as graphically illustrated in '* Exhibit No. 39," 
whereby the exceedingly delicate lateral adjustment of the 
reproducer might be had upon the arm to enable the style, 
when not flexibly mounted (see Fig. 8), to automatically 
adjust itself within the purview of a groove or thereabout, to 
compensate for the particular irregularities in the record groove 
specified in complainants’ patent, and more fully pointed out 
in my previous testimony, This understanding is necessary 
to save these claims from anticipation, and it is not a case 
of giving them a forced construction for the purpose of 
saving them, but it ‘is simply construing them properly and 
in accordance with common sense based upon the actual dis- 
closures in the patent itself. ' The claims should not be read 
as if they were for abstract constructions, but should be 
analyzed as relating toa part of the structure of the organized 
machine, illustrated and described in the patent itself, and 
which is referred to in the claims by the words “ substantially 
as described.” It is further proper that these claims should 
be construed as being for a part of the machine shown and 
described, as an additional and essential element, and not as 
an alternative element contemplating the complete dispensing 
with of the external mechanical feed mechanism when there 
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is not a hint of any kind that such a thing was possible. If 


© the claims are construed as I have understood them, then ‘the 


defendants’ machine does not embody the structure Feaiice 
by the claim, 

Claign ay requires. a specific form of record, namely, one 
in which the sound record being vertically undulating, forms 
an irregular groove, that is irregular in depth, and this is 
provided with sloping walls. The record is at the bottom 
and is the active agent in producing the vibrations, and the 
sloping walls are the means for guiding the style to the 
record, This character of record tablet is combined with a 
reproducer having a style for rubbing over said record, and 
said reproducer is mounted on a universal joint. In the first 


. place, the defendants’ machine has no record tablet of that 


character, as I have pointed out, and it has no style which 
constantly rubs over any record, and it has no sloping walls 
for guiding the style upon and making it track upon arecord 
against which the style is pressed, so that under no conditions 
is the subject matter of Claim 23 embodied in defendants’ 
machine; the language of the claim itself precludes such 
a finding. While on this matter, I would point out 
that Claims 21 and 23 speak directly of the reproducer being 
mounted-on the universal joint, and this does not mean the 
reproducer rigidly mounted to the end of the carrying arm 
and the arm universally mounted on the main frame at the 
distant end, and is employed in the defendant's machine, for 
such an understanding would also make it a different construc- 
tion from that shown and described in the patent, and would 
be exactly for what is shown in Edison's English Patent, 
1644, I would also point out that in Claim 21 it is stated 


" that the reproducer itself is mounted on a universal joint, and 


it is by virtue of this universal joint that the said reproducer 
is held against the record by yielding pressure, showing that 
the universal joint is designed to be close up to the repro- 
ducer itself, which is in accordance with the illustration in the 
patent, the said understanding in no way modifying or chang- 
ing the employment of the old and well known hinge arm for 
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carrying the reproducer or the external mechanical feeding 
devices, employed in the machines of the class described in 
the Bell and ,Tainter Patent, in which the invention is em- 
ployed. This understanding is absolutely consistent with the 
Bell and Tainter invention, but under it there can be no 
possible infringement of the claims by the defendants’ 
machine. 
Recess. 


Q: 13. You have pointed out that in the machine of the 
Bell and Tainter Patent in suit the freedom of lateral move- 
ment of the reproducer style is very limited, and is utilized 
only to the extent of the purview or width of a record groove. 
On the other hand, Mr. Cameron, in his testimony, with 
which you are familiar, says in effect that the patent gives to 
the style a wide range of freedomi of lateral movement, and 
that a much wider range of lateral movement than the width 
ofa record groove is actually utilized in the machines which 
are in commercial use, and which embody the inventions of 
the patent. Will you please state whether in your opinion 
Mr. Cameron correctly interprets the patent in suit in this 
+ fespect, and whether he correctly states the performance of 
the commercial gramophone, and give your reasons for the BY 
opinion you may express? . » ‘ 
_A, Mr. Cameron, in my opinion, incorrectly interprets . 
the patent in suit and also incorrectly states the performance 
of the alleged patented improvements which are supposed to 
be embodied in the commercial gramophone. 
Mr. Cameron's opinion is based necessarily upon the 
specification of the patent and upon its drawings, and upon 
the evidence showing the necessity for the automatic 
adjustment of the style. From these he deduces the capacity 
of the invention of the Bell and Tainter patent to be one 
embodying a wide range of freedom of lateral movement or 
adjustment of the style, Examining Mr. Cameron's testi- Ze: 
mony I find that he bases his opinion largely, if not wholly, 
upon the following statements: ' He quotes from the patent, 
page 1, lines 76 to 83, as follows; 
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“The invention consists, thirdly, in cutting or 
engraving the recordin the form ofa groove with sloping 
walls, the sound-waves being represented by elevations 

- - and depressions at the bottom of the groove or other- 

. wise, Th¢ advantage of this form of record is that it 
foreds an effictent guide to the reproducing style.” 

In commenting upon this paragraph he emphasizes that 

part of it which ascribes to the groove with sloping walls the 

, particular advantage that it “forms an efficient guide to the 

» reproducing style.” He next quotes from the specification, 

* page 1, lines 84, etc. 





» “The invention consists, fourthly, in loosely mount- 2 
ing the reproducing style so that it can readily be guided 
sby the record, Preferably the reproducing style, or 
rather, what may be called the “ head” of the reproduc- 
ing instrument, is mounted on a universal joint, and the 
“ style is pressed against the record by the yielding pres- 
ri sure of a spring or weight. Practically in the instru- 
cet i ment made by us the pressure is due to the weight of 
: the instrument, modified by the elasticity of a section of 
soft rubber tube, which supports the same and consti- . 
tutes a universal joint ; but evidently there are many de- ‘ 
. vices which can be used to mount the reproducer so that 
it is free to follow the sound récord or phonogram, and 
: whith, therefore, would be within the spirit of the inven- 
3 Py ‘ tion. The reproducing style, mounted as just explained, 
is specially adapted for use in connection with a record 
in the form of a groove with sloping walls, and this com- 
bination is specially claimed ; but it may also be usefully 


employed in connection with other forms of record. ‘ 
eT RD 





Upon this passage of the specification Mr. Cameron freely 
* comments, and in conclusion observes : 


“ The object of thus loosely mounting the reproducer 
is not only to enable it to adjust itself to the irregulari- 
ties of construction, which I have just mentioned, but #s 
a also for the purpose of enabling | the reproducer to be guided 
. and moved by the record." 


The italics are Mr. Cameron's. I would call particular 














a 





Raymond R. Wile 
Research Library 











A NTE AES YG NERY AN RA HO RRND gms op mth 


261 


attention to the words ‘and moved,” which function he intro- 
duces as the function of the record and permitted by the uni- 
versal joint.- There is absolutely no warrant for any such 
understanding of the language quoted from the patent or from 
the specification of the patent as an entirety. Mr. Cameron 
implies that the reproducer is moved by the record, 1. ¢. fed 
by the record, as distinguished from being guided, thus intro- 
ducing into the patent the idea of dispensing entirely with 
the external mechanical feeding mechanism of the machine. 
As I have before pointed out, the patent does not warrant 
any such understanding, and Mr, Cameron does not show 
wherein the patent such an idea can be consistently found. 
Claims 19, 20 and 22 speak of the capacity of movement as 
being one to “adjust” the style to the record. Claim 22 
states that the style is free ‘‘to move laterally” to adjust 
itself to the groove. Claim 19 states that the style is free “to 
move laterally and thereby adjust itself automatically,” and 
Claim 20 states that the reproducer is loosely mounted so 
that the style ‘(is capable of a lateral movement, and may, in 
consequence, thereof adjust itself.” The words “ move” and 
“movement” in these claims, as I have before pointed out, 
have nothing whatever to do with the idea of feeding the re- 
producer from groove to groove rectilinearly across the 1ec- 
ord tablet. As a matter of fact the word “move” ‘in Claims 
19 and 22 is answered by the loose mounting of the style 
itself on the soft rubber diaphragm, and it is quite evident 
that this capacity to move is practically under those condi- 
tions limited to the purview of a groove, There is not the 
remotest suggestion in the patent to a distinction between the 
words ‘‘adjusted"’ and “ move,” and, certainly, there is noth- 
ing in the patent which can be attributed to the word “move” 
as implying the transverse feeding of the reproducer as anen- 
tirety across the record tablet. 

Mr..Cameron next quotes from page 4, lines 68-84, as 
follows : oa 
“There exists always a liability to disarrangement 
in some part of the machine, either in the recorder or the 
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support therefor, or the recording tablet or its support, 
or if there be no disarrangement it would be difficult to 
insure that the reproducing-style should touch the record 
precisely at the proper point if the reproducer is held 
‘rigidly. Difffeulties on these accounts are avoided by 
the loose or flexible mounting of the reproducer, the 
style aytomatically adjusting itself to the proper place on 
‘the record. It will be seen that the reproducer is 
» mounted on a universal joint, so that it can move in any 
direction. The movement parallel with the face of the 
tablet, would, however, by itself, allow the style to follow 
and adjust itself to the record to a useful extent.” 


” And after quoting the above, Mr, Cameron remarks: 
“ As is pointed out in the paragraph of the specifi- 
cation, which I have heretofore quoted, this loosely 
‘mounted repréducer is specially effective when used in 
connection with a record groove having sloping walls, 
because this form of groove is an efficient guide (0 carry 
the reproducing style along over the record.” 


* Here again Mr. Cameron seeks to convey the idea that 
the function of the record groove (because it has sloping walls) 
is to carry the style along ; that is to say, move the style or 
feed it transversely across the record, and the whole series of 
parallel grooves formed therein. I have at great length 
pointed out that such an understanding is unwarranted by any 
language found in the patent, and that it was absolutely 
inconsistent with what was illustrated. This idea of Mr. 


Cameron's must have been created in his own mind for the- 


purpose,of including, under the terms of the claims of the 
patent in suit, the defendants’ structure. A little further on 


_in his testimony, when summarizing the advantages of a uni- 


versally jointed reproducer, he states the following advantage; 


(3) ‘It enables the reproducer to be guided and 

, carried along by the sound-groove, so that the reproducer 

is free to follow the same and move across the record in 
aline parallel with the surface thereof.” 


This is probably the first time Mr. Cameron clearly 
asserts that the universal joint inthe complainants’ patent is 
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for the purpose of feeding the reproducer across the record 
tablet under the action of the sound groove. Hethusasserts ‘ 
that the sound groove propels the reproducer from one end 
of the record to the other, thereby dispensing entirely with 
the use of external mechanical feeding devices. He 
has ingeniously injected into his testimony from time to 
time statements which were to transform ‘“adjusted’’ 
into “moved,” “moved” into carry “* * * along over 
the record"* and finally, the latter statement into 
the elaborated statement quoted immediately above, in 
which he injects plainly the idea that the reproducer is not 
only guided by the sound groove, but is positively “carried 
along” by it, and not only that it is free to follow. the groove, 
but that it is adapted to ‘‘move across the record." This 
understanding is absolutely inconsistent with any idea sug- 
gested in the patent, and is wholly unwarranted from the 
nature of the invention and the necessities which were the 
cause of its creation, The invention was designed to over- 
k E come a difficulty which existed in an external mechanical 
| feed machine of the type shown in the Bell and Tainter 
t patent, and also in the prior Edison patents, though to per- 
i haps a lesser degree, and not to the removal of a material 

part of those prior mechanisms by dispensing entirely with 

the external mechanical feeding mechanism. That my 5 

understanding is correct, is evidenced by the fact that if the yy 

causes of the .defects were to be eliminated, then the state- 

ment at the beginning of column 2, page 4, of the specifica- 

tion, would become an ‘absurdity, and instead of providing 

means to overcome the defects which are stated to be pecu- 

liar to the class of machine described and shown in the com- 

plainants’ patent, the patentee would have plainly stated that 

the causes of these defects, as well as the defects theniselves, 

were eliminated by directly relying upon the record groove 

and the adjustability of the reproducer head as the sole = ¢ 
gee means for feeding the reproducer across the record. How- 
= : ever, they make no such statement, and the patent itself does 
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“not imply any such understanding, but, on the other hand, it 


very fully and clearly shows that the presence of the defects 
are there in the complainants’ machine, and would continue 
to exert their objectionable results if it were not for the intro- 


duction of this particular small adjustabilty of the reproducer. 


and style tg enable The latter to adjust itself laterally within 
the purvieW of a groove, to seek the bottom or active part of 
the groove and continue to follow the same during the 
mechanical external feeding of the machine, namely, of the 
reproducer relatively across the record tablet. Any views 
expressed by Mr. Cameron contrary to this are wholly 
unwarranted, and were it necessary that the claims did have 
such an understanding, then they would be invalidated by 
the prior art. 

Evidence that Bell and’ Tainter never had any such 


_ idea of their invention as that read into the patent by Mr. 


Cameron, is further evidenced by the, patent itself, in that it 
‘clearly shows a complex system of gearing for mechanically 
propelling or feeding the record tablet past the style and re- 
producer, and it would be preposterous to charge them with 


* the absurdity and folly of developing and introducing into 


their machine a complex external piece of mechanism for 
feeding the record tablet across the reproducer laterally, if they 
had, as Mr, Cameron ingeniously attempts to show that they 
had, an efficient means within the machine itself for feeding 
the reproducer across the record by the record itself. Messrs. 
Bell and Tainter are not the character of men to be charged 
with such stupidity. As specific external feed mechanism is 


“shown in the patent and minutely described therein, and was 


always used in the prior art up to and after the date of the 


‘complainants’ patent, and continues to be used not only by 


Edison but by the Graphophone Company, the complainants, 


‘there is no room for any assumption that the style was to be 
-fed across the record tablet either by the record itself or any 


other way, 
Adjourned until Monday, Feb. 25, 1901, at 11 A. M. 
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. PHILADELPHIA, February 25, 1901. 


ase Met pursuant to adjournment, 

Counsel present as before. 

Examination of witness, R. M. Hunter, resumed ; 

(Witness continues his answer to Q. 13.) 

Any new idea which Mr. Cameron can have which 
warrants him in assuming that Bell and Tainter proposed to 
rely upon the record groove and the universal jointing of the 
reproducer, as a means of dispensing with the external me- 
chanical feed, to have any weight, must at least be based 
upon some language in the specification. 1 have shown those 
portions of the specification upon which he seems to rely for 
his understanding do not warrant the broad contentions which 
he makes. For instance, he construes the statements “ so that 
it is free to follow thesound record” and ‘‘the reproducer is 
mounted on a universal joint, so that it can move in any direc- 
tion” as warrant for the statement that the groove “ is an effi- 
cient guide to carry the reproducer along over the reord,” and 
so that the reproducer is free to follow the same and move ‘ 
across the record.”” There is no warrant for any such under- 
standing as the words “over” and “across ‘' are injected to 
give to the language of the patent an entirely different mean- 
ing. The adjust, as I have before pointed out, is only neces- 
sary within the purview. of a groove to enable the style to fol- 
low or track the said groove when, by the rotation of the 
tablet and the rectilinear adjustment by the external feeding 
mechanism, the spiral groove is caused to be fed longitudi- 
nally and maintained practically under the style at all times, 
so that at no time is it necessary for the style or the repro- 
ducer head to have an adjustment of more than one one-hun- 
dredth part of an inch to secure the most perfect results. 

The ‘‘ guiding" action referred to in the patent is simply 
the action of the sloping walls of the groove upon a loosely 
mounted style, whether of the style itself or of the reproducer an 
head, whereby the style will ride down these walls so as to 
come to rest at the bottom or record portion of the groove. 
The entire possible adjustment under these conditions, in a . s 
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* commercial machine, is about one-hundredth of an inch, It 
means nothing more ¢ it’ has to occasion to mean anything 
more, and the very construction of the machine illustrated in 
the patent precludes, under any reasonable understanding, 
that the patentees contemplated anything more. If this view 
.is correct, then the style is not moved dy the record groove, 
but is allowed to move in the record groove, that is to say, it 
is moved by gravity, and by this external influence it is simply 
permitted to “gravitate to the bottom of the groove.” So 
also when the patent speaks of the ability of the reproducer, 
because of its universally jointed mounting, to “follow the 
record,” it means nothing more than that because of this 
capacity to move in the record groove, and seek the bottom, 
it is enabled to maintain that position when the record is’ 
moved longitudinally under it, and it thereby follows the 

. record to maintain its position thereon in the bottom of the 
groove. This contemplates that the groove shall be mechan- 

- ically brought to the reproducer style and fed at all times 
under the style in approximately the right position, any dis- 
placement of the record to the style from any cause being, as 
Ihave pointed out, limited to substantially the width of a 
“groove, namely, one one-hundredth of an inch, 

That the idea of mere adjustment within the purview of 
a groove was all that was contemplated by the invention of 
the patent in suit is, I think, excellently shown by reference 

- tothe Leeds case before referred to, In that case Edison's 
machines employed a mechanical external feed in addition to 
the adjustment of the reproducer style, and in referring to 
the invention of the complainants’ patent, namely, the Bell 
‘and Tainter Patent here involved, Mr, Arthur S. Browne, the 
expert for the Graphophone Company, stated : 


“The instruments which have been put upon the > 
market by the complainant herein, and which embody ~ 
the essential features of the patent in suit, are commer- 
cially known as “graphophones’ * * * In the 

_ « actual machines of the complainants the recording tablet 
=. rotates and the relative longitudinal movement between 
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the recording tablet and the recording cutting style is 

secured by the longitudinal movement of the recording 

style.” 

This introduces the external mechanical feeding features, 
the reproducer being fed mechanically over the record in the 
same manner, namely, by a screw feed. Mr. Browne points 


out that in such a machine, when employing the reproducer’ 


of the Bell and Tainter. patent, the ‘‘essential features” of 
the patent are embodied, and comments upon these features 
as follows: 


‘*One of the most important results of the freely 
mounted reproducer is that it isenabled to always main- 
tain register with or ‘track’ the record groove irrespective 
of any accidental irregularities in the groove, or lack of 
symmetry in the recording tablet. - Owing to its free 
mounting, or universal connection, the reproducer is not 
only capable of following the irregularities of the bottom 
of the sound groove, by virtue of which the sounds 
are reproduced, but it is also capable of lateral movement 
to accommodate any accidental lateral deflection in the 
sound groove, and is also. capable of bodily up and 
down movement to accommodate itself to any lack of 
symmetry in the recording tablet. Another important 
result is that the reproducing style or point readily and 
automatically finds its way into the sound groove at the 
start without attention on the partofthe user, * * * 
The sloping side walls of the sound groove’ have an 

. important co-operation with the freely mounted repro- 
ducing point, since they automatically guide the point 
to the bottom of the sound groove, the irregularities of 
which bottom constitute the active sound reproducing 
agents." (Leeds Record, p. 21.) 


This statement shows that the complainants in that case 

only contended that the universal mounting was to adapt the 
‘style to adjust itself to the bottom of the groove and follow 
the record in the bottom, said adjustment being within the 
purview of a groove. They did not contend that the said 
adaptability of the style to the groove embodied in any sense 
the feeding of the style or reproducer by the grooves them» 
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selyes across the record and the entire series of spirals, and 
thereby dispense entirely with the external mechanical feed. 
No such ideaas this was contended for. It is clear from 
Mr. Browne's testimony that the “guiding” action relates to 
the tendency of the sloping wails to ‘automatically guide the 
point to the bottom of the sound groove,” and that the idea 
“of * following” the record is the possibility of insuring the 
style to constantly bear upon the elevations and depressions 
in'the bottom of the groove, his language being ‘following 
the irregularities of the bottom of the sound groove, by vir- 
tue of which the sounds are produced.” This idea of follow- 
ing a groove is correct and does not contemplate in any sense 
the idea of feeding the reproducer and its arm “across” the 
record tablet, the latter function being performed wholly by 
the external mechanical feeding device. 

Mr. Tainter, one of the patentees of the Bell and Tainter 
patent, in his patent 341,288, also here in suit, throws some 
light upon this question, and undoubtedly substantiates my 
understanding. That patent is stated to be for an improve- 
ment upon the Bell and Tainter patent (then an application). 
In this patent 341,288, Mr. Tainter states; 


“Seventeenth. The record isnot always perfectly true 
or straight—that is to day, the record style not only 
moves lengthwise or at right angles to the recording sur- 
face, but has or is liable to have a side vibration, which, 
of course, is recorded in the tablet. These side vibra- 
tions produce errors in reproducing, unless means are 

. provided for enabling the reproducing style to move 
sidewise also, The mounting of a reproducer on a uni- 
versal joint obviates the difficulty to a certain extent, 
but not altogether satisfactorily, since the inertia due to 
the large mass of the reproducer is too great for it to 
“respond as quickly as required. The difficulty is in the 
present invention overcome much more thoroughly by 
supporting the reproducing style so that it, or at least the 
end in contact with the record, can move sidewise inde- 
pendently of the diaphragm or other device upon which 
itimpressesthe vibrations. This freedom to move sidewise 

w. _ can be secured by allowing the style to rock upon the 
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end in contact with the diaphragm or other device 
behind, or by making a style in whole or in part of flex- 
ible material, or by mounting it on a flexible support, 
the flexibility, of course, being in the required direction 
(page 2, line 134 to p. 3, |. 27.) 


From this paragraph, sworn to by Mr, Tainter, one ofthe 


parties to the Bell and Tainter patent, it is evident that the 
universal mounting of the entire reproducer was considered 
objectionable and that he preferred to secure the same results 
by simply making the style connection more flexible. It will 
be noted that in the Bell and Tainter patent the idea of loosely 
mounting the style in place of the reproducer as a whole is 
clearly shown in Figs. 10 and 20, and in this Patent 341,288, 
Tainter comes back to this idea; as being all thatis necessary 
for securing this adjustment which will enable the style to 
adjust itself to the bottom of the groove and follow the rec- 


ord, 


But here, as in his previous patent, and also his other 


patent 375,579 in suit, he retains and relies upon the external 
mechanical feeding devices as the means and only means of 
moving the record tablet across the style or the style across 
the record tablet during the time the style’ is maintained its 
adjustment in and following the bottom or active part of the 
groove while the latter is fed longitudinally under the style» 


Mr. 


Tainter, therefore, by his own statements, refutes the 


present contentions of Mr, Cameron regarding the invention 
here in controversy. 2. 


Mr. Tainter further, in speaking of the reproducer, in his 


said patent 341,288, says: 


“Ttisthen released, and the reproducer, falling forward, 
brings the style into contact with the record. Prefera- 
bly the grooves are so close together that the ridge 
between them tapers to an edge on top, so that, no 
matter where the reproducer may be placed, the style 
will enter a groove, and being free to move sideways 
will, owing to the sloping sides of the groove, penetrate 
to the bottom thereof under the action of gravity, the fly- 
wheel being turned at about the speed used in recording 
the reproducer will follow the spiral groove cut by the 
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reproducer, and will be acted upon by the inequalities or 
irregularitics of the record, (page 8, lines 83-97).” 


This statement is intesgsting, first, because it clearly 
describes the wholeffunction of the adjustment and following 
of the style to the groove, or more particularly, to the bottom 
thereof, showing that said adjustment is limited to the pur- 
view of a groove; secondly, in that it shows that the external 
mechanical feeding mechanism is relied upon to produce the 
transverse feeding ; and, thirdly, that it establishes the char- 
acter of cross section of the grooves and substantiates the 
correctness of the graphophone grooves shown in ‘Defend- 
ants’ Exhibit, No, 26,” more particularly in the fact that the 
grooves are “so close together that the ridge between them 
tapers to an edge on top.” 

Mr, Tainter also gives a further reason’ for this slight 
capacity for lateral adjustment of the style, in a machine of 


« the class shown in that patent, and also all machines where 


there is an external mechanical feed mechanism, and, in this 
connection, says ; 


, “«* * * A slip between the wheels causes the 
" reproducer to be fed faster or slower than the spiral on 
i the tablet permits the style to advance, ~ As a general 
thing there is more slip in recording than in reproducing, 
and consequently the reproducer outruns the style 
slightly, The style should be given enough side play to 
compensate for this difference in speed ; but if not given 
the only difficulty is that the style will at length slip 
across the ridge between the grooves, and thus escape 
the action of a portion of the record, so that it may be 
"necessary to bring back the reproducer by reversing the 
feed, (page 9, lines 40-54). 


Here again Mr. Tainter speaks of the ridges between 
the grooves, and also very clearly indicates the external 
méchanical feeding as being an essential part of the machine, 
showing that if the slip produced a slight advance of the re- 
producer carrier, the adjustment of the style would adjust 
itself to the groove, so as not to compel the style to be 
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dragged over the ridge. This explanation by Mr, Tainter 
goes to show very clearly that there is no intention whatever 
of causing the style and groove to feed the reproducer, but, 
on the other hand, that it should only have this flexibility or 
adjustability which will prevent the external mechanical feed- 
ing mechanism from displacing the styie, the capacity for 
such adjustment being exerted simply over the approximate 
distance equal to the width of a groove. Mr, Tainter has 
here, in his patent 341,288, very clearly shown the real 
intended purpose and the extent of the invention found in the 
universal support of the reproducer contained in the Bell and 
Tainter patent (in which patent 341,288 was an improvement), 
and he certainly at that time, namely, the date of the patents, 
May 4, 1886, clearly refutes the present contentions of Mr. 
Cameron in his endeavor to enlarge the scope of the claims 
of the Bell and Tainter patent sufficiently to include the 
defendants’ machine by introducing the idea of the record 
feeding the reproducer across the tablet solely by the co- 
action of the style with the groove, eliminating entirely 
the use and necessity of the external mechanical feeding 
mechanism. 

The inability of the machine shown in the Bell and 
Tainter patent to feed the reproducer across the record tablet 
without the employment of the external mechanical feeding 
devices is clearly evident by an examination of the drawings. 
From the construction of the pivoted supporting ‘arm and 
reproducer, it is evident that the small piece of rubber tubing 
cannot be soft and flexible beyond reasonable limits, because 
this piece of tubing must support the entire reproducer on 
the top of the arm, and, as the reproducer has considerable 
weight, that which has been stated as “too great for it to 
respond as quickly as required’? by Mr. Tainter himself, it 
is evident that no very great freedom of movement can pos- 
sibly be allowed or secured by a support for the reproducer 

*in this manner. Ample adjustment, however, may be had 
“with the small flexibility required to adjust the style to the 
extent of the width of a groove. I would further point out 
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that the location of this small section of rubber tubing is 
close up-to the reproducer itself, and at the extreme end of 
the long supporting arm which is hinged to the main frame 
ofthe machine, This location.of the rubber tubing, coupled 
with the fact thatit must Support the weight of the repro- 
ducer, shows that only a very slight possibility of adjustment 


‘, would be possible, and this is in accord with the invention as 
J have explained my understanding ‘of it. If under these 


conditions of construction the reproducer was required to 
have any movement beyond one of a very limited extent, a 


very appreciable force must be applied, but it requires no 


argument to show that there is no means capable of applying 
such a force, and if such a force were attempted to be applied 
by excessive pressure upon the record, the destruction of the 
record would unquestionably result. However, for the slight 
adjustment required by the patent, namely, one one-hundredth 
of an inch, or, possibly, a little more, would be fully given by 
the construction shown without injury to the record. 

There is another point to be kept in mind. .The rubber 
tube has of necessity a certain resiliency, a resistance to being 
bent. The patent says, when speaking of the pressure with 
which the reproducing style bears upon the record ; 

: Ps 
“Practically in the instruments made by us the 
pressure is due to the weight of the instrument, modified 
_\ by the elasticity of a section of soft rubber tube, which 
supports the same and constitutes a universal joint. 
_ * * " (Page 1, lines 92, 96.) 


The weight of the instrument, is, therefore, modified by 


‘the elasticity, that is to say, the resiliency of the soft rubber 


tube, As the weight is considerable, and not only will 
include the downward thrust due to the dead weight of the 
reproducer, but also the bending effort of the weight of the 
hinged arm and the reproducer, it follows that the free 
movement in a lateral’ direction of the style, permitted by 
such a universal joint as shown, must be exceedingly small. 
Small though it may be, it is amply sufficient for the purpose 
of the Bell and Tainter machine since the duty of transversely 


——— 4 
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feeding the reproducer across the record is placed upon the 
external feeding mechanism and not upon the record grooves 
acting upon the style of the reproducer.. I am considering 
what the patent shows taken in connection ‘vith the descrip- 
tion of the patent and the light thrown upon the mode of 
operation as found in Tainter's patent, 341,288, and the 
expert testimony in the- Leeds case, and 1 am thoroughly 
convinced that there is nothing shown in the Bell and Tainter 
patent which will warrant for the universal joint, 32, anything 
more than the most minute lateral adjustment to fulfill all 
the necessary and reasonable requirements of the invention. 
The Bell and Tainter idea may be summed up as follows, 
namely; From the nature of the invention of the phono- 
graph, defects in adjustment of the parts operating and 
operated upon caused by defective tablets, defective engrav- 
ing of the record, displacement in adjusting record tablets 
upon the*machine, and such like, necessitate a little looseness 
or free play between the style and the record groove and the 
provision of such looseness immediately at the reproducer. 
To secure this looseness, and-yet not allow it to be excessive, 
and, at the same time to include elasticity to normally cen- 
tralize the position of the reproducer style, they preferred to 
employ the small section of rubber tubing. _In all machines 
more or less looseness occurs, in some cases more is desired 
than in others. When it is necessary, it is provided by 
engineers without the thought of making an invention. Bell 


. and Tainter have provided this small looseness which they 


found desirable because of the presence of these defects in 
the record and its position, and yet they certainly introduced 


this slight looseness without any intention or desire of giving 


it any magnitude or capacity which would in the smallest 
way interfere with the proper operation of the external 
mechanical feeding devices, and certainly not with the idea 
of displacement. Asa warrant of Mr, Cameron's introduc- 
tion of the idea of the universal joint, permitting the repro- 
ducer to feed itself entirely across the record tablet, he points 
out that while the tablet is moved rectilinearly across the 
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style point by a screw and gearing, this mode of displacing the 
tablet is unsafe, and might possibly fail either temporarily or 
permanently, and, for that reason it is necessary to have the 
reproducer hinged ‘ona Thivérsal joint, so as to have freedom 
sufficiently to énable it to be propelled across the engraved 
portion of the tablet. There is not the smallest suggestion 
‘of such a possibility or of such a use in the patent. It seems 
to me preposterous to assume that a mechanical feeding 
mechanism of the character shown in the patent could possi- 
bly fail to feed, and we certainly would not look to such a 
delicate suggestion as the shallow groove of the record tablet 

“ being called upon to feed the reproducer against the resiliency 
of the tubing which supports it, as a guard against inopera- 
tiveness of the machine from the first cause. The idea is too 
absurd to merit serious consideration. ,If the mechanical 
feeding mechanism should under any conditions fail to 
operate it would be high time to send the instrument into 
the workshop for repairs, for there appears to be no possi- 
bility of it failing to work unless it is permanently disabled. 
Such contentions on the part of Mr. Cameron only go to 
show to what extent he finds it necessary to go to discover 
some excuse far introducing into the patent a meaning 
sufficiently broad to include the defendants’ machine. 

Recess, 

_ Mr. Cameron points out that if the feed screw of the 
Bell and Tainter machine fails to propel the tablet, reproduc- 
tion of sound could not be obtained unless the style were 
free to be propelled across the tablet by the groove. This is 
true, but, because it is true, it is no ground for assuming that 

: the machine was intentionally designed with two modes of 
feeding, and that when one failed the other one was to per- 
form the function, yet that is what he would have us believe. 
He says that he used a commercial graphophone embodying 
the Bell and Tainter invention, experimentally for reproduc- 
tion, and disengaged the feed screw from its nut, so that the 
style was not propelled across the tablet by the feed screw, 
and that he found, under such circumstances, that the style 
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was still propelled across the tablet to the extent of “ three 
grooves.”" Bearing in mind that this was not in a machine 
having the details of construction as shown in the Bell and 
Tainter patent, but in a later improved machine, which should 
have incorporated these features of excessive capacity of 
adjustment which Mr. Cameron so freely-introduces into the 
Bell and Tainter patent, even under this assumption, namely, 
that the machine did embody the ideas of the Bell and 
Tainter patent, the great freedom of which he speaks posi- 
tively, is reduced in a practical machine to the minute extent 
of three one hundredths ofan inch, and this under the careful 
operation of an expert who was seeking to secure the great- 
est possible adjustment. However, in that operation the free- 
dom of movement was utilized under conditions which by no 
possibility could occurr in’the actual, normal and legitimate 
use of that graphophone machine, or in the Bell and Tainter 
invention. It was an abnormal and special operation of a 
special machine which may or may not have included in its 
construction the invention of the Bell and Tainter patent in 
suit. Even under these unnatural and forced conditions, the 
extent of freedom only amounted to three one hundredths of 
an inch, or the extent of three grooves out of a possible three 
hundred and twenty-five grooves on the record, or less than 
one one-hundredth of the adjustment that would have been 
necessary to have enabled‘ the machine to have caused 
its reproducer to have fed itself transversely across the 
grooves of the record tablet to perform the ordinary and 
_ natural requirements of the defendants’ machine. While 
Mr. Cameron claims to have been able to secure a lateral 
capacity of adjustment equal to less than one per cent. of the 
required feeding in the machine employed, Mr, Lyons, an 
expert in behalf of the National Gramophone Co, and Frank 
Seaman, in a suit brought by the American Graphophone Co, 
against those parties, in the Southern District of New York, 
*, testifies as follows : b 
“I have repeated the experiment to which Mr. 
Cameron referred in his testimony, a great number of 
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times, using the commercial gramophone, of which Mr. 
Cameron said that it embodies the Bell and Tainter 
" invention. I did exactly what Mr. Cameron said that he 
. did, namely, I’ disengaged the feed screw from the nut 
by whichy.the reproducer head is normally propelled 
- ~ against the record; so that it could not be thus fed 
= across any more, while the record cylinder still continued 
« to be rotated, The result was that I obtained, by way 
° of reproduction, an endless repetition of the sounds 
7 recorded upon one and sometimes upon one and one-half 
turns of the helical record. It was a succession of light 
sounds or shouts, that is to say, the same shouts were 
reproduced in succession. 

“The behavior of the machine was as follows : The 
style was, owing to the universal joint of the reproducer 
head, propelled across the record tablet to the extent of > 
one or one and one-half the'width of a record groove. 

Psi When it arrived at this extreme excursion, it immediately 
snapped back to its original position ; it was then again 
fed forward to the extent of one or one and one-half 

: turns of the helical record groove, and then snapped 
»» back to its original position; and so forth, in endless 
repetition, - This means that the style had freedom of 
lateral movement to the extent of y% ofaninch, Mr. 
Cameron says that he obtained double this amount of 
freedom rof lateral movement, namely, thy of an inch. 
I can never obtain as much as this, 





From this testimony of Mr. Joseph Lyons it appears that 

_ the possible lateral capacity for adjustment in the grapho- 

phone machine did not exceed one-half the per cent. of the 

extent of feeding which would have been necessary to have 

traversed the whole series of grooves on the cylinder to cor- 

respond to the normal operation of the defendants’ machine. 

¥ .I would point out that while these machines may have had 
this capacity of three two-hundredths of an inch, or even 

. three one- -hundredths of an inch, when used abnormally, this 
would have" only meant an intentional capacity of one one- 
hundredth of an inch, or the width of a groove in the normal 

x operation of the Bell and Tainter machine, or of those grapho- 
phone machines, because to secure this proper ‘operation 
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within the purview of one groove it would be common sense 
to make a little more play so as to be very sure of getting the 
adjustment equal to one groove. Besides, it would be a most 
expensive and difficult thing to get an adjustment equal to 
exactly one groove, and, as it should not be less, ordinary 
rules of economical manufacture would make it a little greater 
than was actually required, This is all that these experi- 
ments show beyond the fact that, to my mind, they corrobo- 
rate the opinions which I have expressed as to the real 
invention set out and claimed in the Bell and Tainter patent 
in suit. 

Before leaving this subject, I would again refer to the 
Tainter patent, 341,288, also here in suit, and point out that 
the style itself instead of the reproducer as a whole, as a 
universal mounting (just as in Figs, 10 and 20, of patent 
341,214), and with this capacity for adjustment, with perhaps 
an extreme limit of the width of from one to two grooves, is 
stated to be an improvement upon the Bell and Tainter Pat- 
ent 341,214, and specially designed to perform the function 
of the universally supported reproducer. This machine, 
shown in patent 341,288, I believe was the first practical ma- 
chine given to the public and alleged to embody the Bell 
and Tainter inventions, and it evidenced the fact that for the 


successful operation of reproducing sounds under their inven- , 


tions the capacity for lateral adjustment of the style was not 
required to extend over a distance of more than about the 
width of one groove. 

Q. 14. You have made an elaborate examination of 
Claims 19 to 23 of patent 341,214 in suit, and have given, at 
great length, your reasons for your opinion that these claims, 
if construed to cover patentable subject matter, are not in- 
fringed by the defendants’ devices. If you can give expres- 
sion to some of the more salient cunsiderations which shape 
your opinion in a brief manner, and without extensive or spe- 
cific references to the patent, or to the prior state of the art, 
please do so, . * ; 

A. Bell and Tainter produced a wax record tablet ‘hav- 
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ing exceedingly fine grooves, approximating each one one- 
hundredths of an inch wide. The method of production re- 
quires that these grooves shall be very shallow and with walls 
so gently sloping tliat it S"exteedingly difficult even if very 
largely magnified to perceive and appreciate the slope. The 
commercially efficient and only useful part of the groove for 
‘actually reproducing sounds, is the record at the bottom or 
centre of the groove. The grooves were so closely adjacent 


* that they ran into each other at their sides to form intermedi- 


ate ridges. The reproduction from such a record groove, 
was produced by external mechanical devices causing a rela- 
tive feeding motion of the groove under the style of the re- 
producer, while, at the same time, ‘the style had to be given 


‘a capacity of lateral adjustment to insure its following the 


exceedingly fine groove, and tracking the, bottom or active 
portion thereof in which the vertically undulating record is 
formed, The capacity of adjustment was required to be ap- 
proximately one one-hundredths of an inch so that the style 
might be so guided down the sloping side walls to the bot- 


. tom of a groove, namely, the groove which happened to be 


nearest under the style when adjusting the record tablet to 
,the machine or under the or by the normal operation of the ex- 
‘ternal feeding mechanism. They provided this delicate 


' capacity for adjustment of the style, namely, within the pur- 


view of a groove, in a machine employing a vertically undu- 
lating record having exceedingly fine grooves, and an external 
positive mechanical feeding device for reproducing the rec- 


. tilinear relative movement between the record tablet and 


the reproducer and its style, whereby successive spirals were 
brought successively and approximately under the style. By 
the employment of a mechanical feeding mechanism the 
smallest possible lateral adjustment to the style was made 
necessary, and was all that was useful or desirable, Such a 
reproducer, operating with a record groove of the character 
‘mentioned, performed two functions. First—it enabled the 
style to slide down the gently sloping walls or gravitate to the 
exact bottom of the groove, namely, the position which it 
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should take to secure the best results of reproduction, in fact, 
the only satisfactory results, 

Second.—The yielding’ pressed, universally mounted re- 
producer continued to keep the point of the style with‘a con- 
stant and uniform pressure continuously in contact with the 
vertical undulations at the bottom. or middle portion of the 
groove, whereby it followed the record when the groove was 
moved longitudinally under it. This was absolutely neces- 
sary, for with a vertically undulating record it is not permis- 
sible that the style should at any time leave the face of the 
undulating record surface, because, in such case, there would 
be no reproduction, + * 

In view of these conditions, there appears to be acombi- 
nation between the engraved wax record of the character 
mentioned and the universally jointed and yieldingly pressed 
reproducer, in that, with a machine of the character disclosed 
in the complainants’ patent, employing an external mechani- 
cal feed, the numerous defects or causes of displacement be- 
tween the record groove and a mathematically,and uniformly 
fed reproducer style, are overcome by the provision of this 
slight additional adjustment of the reproducer. The exceed- 
ingly shallow depth of the wax record. of Bell and Tainter 
and the soft material of which it is composed, necessitates in 
the practical operation of the invention that there shall be a 


. positive external mechanical feeding mechanism which shall 


remove all duty from the reproducer to feed itself across the 
record tablet, but leaving it the function of centering itself in 
the bottom of the groove and maintaining that position or 
following the centre of the groove while the latter is longitu- 
dinally fed under the style. . 

The Berliner sound record tablet. having its record 
grooves produced primarily by an etching process, great 
relative depth is thereby secured, and, furthermore, there are 
no gently sloping side walls, these being very steep and termi- 
nating in a clearly defined bottom in which there is no irregu- 
larities or vertical undulations. In the making of the Berliner 
record groove, the cross section would be a mathematical 


or 
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rectangle, if it-were not for the peculiarities of the acid to eat 

slightly more rapidly at the upper edges of the groove and 

less rapidly at the lower part of the walls, giving to these 

4 parts a curvature, In any event, the walls are steep and the 

groove is very deep. Thecharacter of the groove is specially 

2, constructed to produce mechanical work in positively feeding 

the reproducer across the record, and the steep walls alone 

perform the function of imparting the vibrations to the 

‘ . , diaphragm, and these are performed alternately, first, by one 

wall and then by the opposite wall, such operations being in 

an intermittent manner, while in the Bell and Tainter 

» apparatus the style must remain constantly in contact with 

. 4 ‘ the battom of the groove during reproduction, there is no 

ir necessity in the gramophone of having the style in contact 

with the bottom at all, as it may be supported by the upper 

surface of the tablet, the only necessity beirfg that the sides of 

the style shall be in position to be struck alternately by the 

wo side walls and thrown from one side to the other in rapid 

succession. The Berliner Gramophone employs a supporting 

arm pivoted on a universal joint to the main frame just as it 

has been pivoted in Edison's English Patent, 1644, but 

without any mechanical external feeding*mechanism. The 

weight of this arni, together with the reproducer head and the 

horn, is carried upon a style as it rests in the bottom of 

the groove when starting the machine, and the extent of 

this pressure is totally immaterial within any reasonable 

limits; first, because the record cannot ‘be destroyed, : 

and, secondly because there are no vertical undulations in the “ 
bottom tq have to counteract this weight as is the case in the 
Bell and Tainter ‘structure. In view of the fact that in the 
gramophone machine all external feeding mechanism is 
entirely dispensed with, and the record groove made of such 
form and shape as to be capable of firmly holding the style 
and receiving any reasonable amount of weight, the internal 
construction of the machine becomes radically different from 
the Bell and Tainter devices, and because of the fact that the 
style is primarily in the groove in its, proper position and must 
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of necessity always remain in such proper position, the defects 
or causes which necessitated the development of the Bell and 
Tainter invention never existed in the Gramophone machine. 
In the Berliner instrument the entire feeding of the style 
across the record tablet being performed by the groove itself 
it follows that there was no necessity for interposing any 
flexible or universal joint between the reproducer and the end 
of the old pivoted arm, and, consequently, the invention of 
the Bell and Tainter patent is not embodied in the gramo- 
phone machine, There being no external feeding mechanism 
which might by a positive feeding operation so displace the 
hinge arm or carrier relatively to the groove of the record 
tablet, there was no necessity of providing the reproducer 
with a mounting which will counteract said displacement due 
to feeding by causing the reproducer style to ride down the 
walls and centre itself on the bottom, and follow the said 
bottom to compensate for said displacement of the arm, but 
on the other hand, the position of the reproducer and the free 
end of the arm to which it is rigidly connected being posi- 
tioned relatively to the groove, solely by the groove, acting 
upon the style point, it follows that the operation which is 
essential to the invention of the Bell and Tainter patent is 
entirely wanting in the defendants’ machine. Moreover, the 
record groove in the gramophone, is not adapted to perform 
the functions of causing the,reproducer style to gravitate to 
the bottom and rest upon a vertically undulating record at 
the bottom. - 
Adjourned until Tuesday, Feb. 26, 1901, at 11 A. M, 


PuiLapeLpuiA, February 26, 1901. 


Met pursuant to adjournment 

Counsel present as before, 

Examination of witness, R. M. HunTERr, continued. 

(Witness continues his answer to Q. 14.) 

The particular co-action between the wax record of the 
Bell and Tainter patent and the loose mounting of the style 
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or reproducer head is an entirely different one than that 
which is produced by the record tablet of the gramophone 


“machine with the style carried by a reproducer rigidly 


secured to its cargier’ arm7* This difference in co-action 
between the record groove and the reproducer in the two 
machines is due to the difference in construction, and the 
necessary difference in operation due to this difference in con- 
struction, The grooves are different, the action of the 


. grooves upon the styles are different, the displacements 


between the style and groove which constantly occur in the 
complainant's machine are entirely wanting in the defendants 
machine, and the necessity of the invention in the complain- 
ant’s machine does not and never did exist in the defendants’ 
machine, and, consequently, the defendants’ machine, does 
not embody the invention of the complainant's patent. 

The gramophone has no loosely mounted style, and, 
consequently,.does not embody the structure of Claims 19 
and 22 of the complainant's patent. If my understanding 
regarding the scope and meaning of the other claims, 20, 21 


.and 23, is correct, they do not embody the structure of Claim 


23, because they do not employ the record tablet having a 
record groove with irregularities or undulations in its bottom 
and sloping side walls, and this irrespective of the particular 
mounting of the style or reproducer, and they do not embody 


‘the structures of either Claims 20, 21 and 23, because they 


do not employ the special loose mounting for the reproducer ' 
of the character I have pointed out as being essential to the 
complainants’ machine, The defendants’ arm, to which the 
reproducer is rigidly connected, is only intended to definitely 
hold the reproducer in an upright position and sustain the 
sound horn, while the record tablet itself causes the propel- 
ling of the reproducer positively across the record tablet the 
full extent of the whole series of grooves, and as this arm is 
not held captive and mechanically moved by external feed 
mechanism, there is absolutely no possibility of any relative 
displacement between the style and the groove, and hence 
there is no necessity for introducing the flexible joint imme- 
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diately at the reproducer, As a matter of fact, the introduc- . 


tion of a universal joint between the free end of the support- 
ing arm and the reproducer, as in the case of the complain- 
ant’s patent, would be to introduce a defective construction, 
which would materially interfere with the proper operation 
of the machine, Besides, there being a double connection of 
the reproducer, namely, one with the horn and the other 

‘ with the arm, it would be practically impossible to make 
such a connection in the defendants’ machine. If we con- 
sider the horn in the gramophone as equivalent to the tubular 
parts I, 23, 21, 19, of the Bell and Tainter patent, then we 
will have the reproducer rigidly connected with this tubular 
horn extension or arm, the said horn being pivoted to the 
main frame, just as the horn and tubular arm is pivoted at 20 
to the main frame of the Bell and Tainter machine. In the 
gramophone the horn and hinge arm may be taken as one 
structure, since they move as a unit and rely on the same 
hinge connection. In view of this it is clear that the gramo- 
phone does not embody in its construction the universal 
support 32, or its equivalent of the Bell and Tainter patent, 
and, therefore, does not embody the constructions of Claims 
20, 21 and 23. 

If the Bell and Tainter patent is to be given such legal 
construction that either of the claims 19 to 23, or all of them 
are to have such a meaning that they include generically the 
support of the reproducer or its style on any character of 
universal mounting, without limitation,as to construction or 
mode of operation or use in connection with a specific type 
of machine, then under such a condition it is possible that 
the defendants’ apparatus might be included, but in this case 
the claims would be for the construction which is clearly 
shown in the Edison English patent, 1644, which unques- 
tionably shows the reproducer carried upon the end of a 
supporting arm pivoted to the main frame upon a universal 


é * joint, and, therefore, would be anticipated. There can be 


no infringement under any construction of the patent that is 
less broad than one which would make the patent invalid. 


‘ 
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While speaking of this Edison English Patent No. 1644, 
T have not lost sight of the fact that the complainants will 
contend that while the reproducer is supported on an, arm 
capable of transverse moverfénty that the said arm is held 
captive, and therefore, is not free in the sense of the support 
for the reproducer in the Bell and Tainter patent, but I 
would point out that in the feeding mechanism of Figs. 9 
and 10 there is no lateral captivity to the reproducer. In 
these constructions the reproducer is perfectly free to move 
from the centre outward at any time, and bearing in mind 
how exceedingly limited is the requirement of the adjustment 
to compensate for the irregularity within the purview of a 
groove, namely, something less than the hundredth part of an 
inch, it is reasonable to suppose that there is such a capacity 
as a matter of fact in any ordinary mechanical construction 
of those devices shown. 1 would also point out that in Figs. 
6 and 7 the reproducers and supporting arms are entirely 
free against any captivity, and are, therefore, free to respond 


to any lateral adjustment dictated by the style in the groove. — 


In these constructions, the rotating eccentrically arranged 
studs or pins on the central shaft, e, at intervals, once in a 
revolution of the record tablet, feeds the reproducer and then 
leaves it for the remaining part of the revolution free to 
follow the groove and its style to gravitate to the bottom 
thereof. Furthermore, in the construction shown in Fig. 8, 
the intermediate feeding gearing is of such a nature that it 
could not be made without a minute lost motion, and as this 
would be magnified by the great radius of the pivoted arm 
reaching to the reproducer, it is evident that this reproducer 
is not captive any more than the reproducer of the complain- 
ant’s patent, but the style is free to automatically gravitate to 
the bottom of the groove and follow the groove within 
reasonable limits. I have before pointed out that the arms 
carrying the reproducer in this Edison patent are always free 
during reproduction to move about their transverse axis or in 
a direction at right angles to the plane of the record. They 
are, therefore, universally mounted, and with a reasonable 
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* freedom of motion about their universal joint, so that, under 


any broad understanding of the claims of the complainant's 
patent in suit, said claims are completely anticipated by the 
said Edison English Patent, No. 1644. My understanding 


» of the Bell and Tainter improvement over the Edison English 


patent, is illustrated in ‘Exhibit 39," and with an under- 
standing in conformity with that opinion the defendants’ 
machine does not embody the improvements claimed in the 
complainant’s patent. 


I would here say that there is nothing inconsistent with . 


my views as expressed in this testimony, with the decisions 
which have been rendered in litigations based upon com- 
plainant’s patent, and in this connection, I might say that in 
the Amet case, Judge Grosscup in effect held that the 
universally mounted reproducer,. if not in use with an 
engraved wax record, performed no other than the ordinary 
function of every universal joint. In the Leeds case, Judge 
Shipman’s opinion perhaps was inclined to go a little beyond 
the opinion of Judge Grosscup, and assumed a possible 
patentability in the particular universally mounted yepro- 
ducer, because and in virtue. of the function it performs in 
co-operating with the particularly vertically undulating 


engraved record of Bell and Tainter. I would point out ~ 


here that in both of these cases the particularly wax recofd 
tablets involved in connection with the reproducers were the 
graphophone records. s 

Q. 15. You have, in the foregoing answer, assumed it 
as a fact that a universally jointed arm, used for the 
mere purpose of tracking a groove, is not patentable, or 
was not patentable at the date of Bell and Tainter’s applica- 
tion. Please explain a little more fully why you express this 
opinion, . . 

«A. 1 have already explained my understanding of the 
presence of such a universally jointed arm carrying the 
reproducer disclosed in the Edison English patent, 1644, 
‘*Defendants’ Exhibit, No. 11,” but I would also refer to 
some other well-known uses of universally jointed arms for 
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insuring the ordinary proper tracking of a moving part, it 
being immaterial to the function of a universally jointed 
arm whether its free end track a wire or a groove. Arms of 
this. character wege very old and well-known long prior to the 
date of the Bell and Tainter application. An excellent 
example of a universally jointed arm for tracking an irregular 
wire and having a necessity for its presence, owing to the 


_tendency of a feeding mechanism to misplace the tracking 
“contact, is found in the well-known trolley system, in use 


throughout the United States and which is patented byme by 
numerous letters patent, and which was invented by me at 


‘least as early as 1881. In this case the trolley wire is 


required to be tracked or followed by the groove wheel of the 
trolley pole, and as it is not always parallel or in fixed relation 
with the track, over which the car is mechanically propelled, 
I employed the universal jointing of the trolley pole to 
permit the trolley wheel to maintain its tracking relation with 
the irregular trolley conductor or wire. 

In ‘Defendants’ Exhibit, No, 16,” which is a transla- 
tion ‘from the well-known treatise of Physics and Meteorolo- 
gie by Dr. Joh. Muller, there is described and illustrated a 
rheostat for introducing or removing a resistance in an elec- 


‘tric circuit, The rheostat consists of a cylinder which has 
* cut upon its surface a fine helical groove, and into this groove 


is wound a fine metallic wire so as to project slightly above 
the surface. The cylinder is adapted to be rotated by a 
crank, Parallel to the cylinder is a rod carrying loosely upon 
it'a small wheel having a circumferential groove to receive 
the projecting portion of the helical wire, The rod upon 


which ‘the roller is mounted is spring pressed toward the 


cylinder by springs at each end, one end of the springs being 
connected to the rod and the other end to the main frame. 
In this manner the roller is universally mounted, since it bears 
with yielding pressure upon the wire around the cylinder and 
is free to move laterally to follow the helical wire, it being 
free to rotate on the rod and slide longitudinally the:eon. 
By this construction the roller or éontact is pressed against 
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the periphery of the cylinder by universal mounting and is 
caused to track the spiral wire or record thereon by simply 
rotating the cylinder. In instruments of this kind, it is 
important that the pressure should be very constant, and it 
is so made.that while the contact is being pressed against the 
cylinder and made to travel over the same under a yielding 
pressure, such pressure is practically kept constant. 

Muller’s book was published in 1858 in Braunschweig 
Germany, and the rheostat there described is well known all 
over the world. ‘Another form of rheostat of earlier date than 
that last described is shown and described in Peggendorf's 
“Annalen der Physik und Chemie,” Vol, 59, published in 
Leipzig, Germany, in 1843, a translation of which article is 
“here in evidence as ‘‘ Defendants: Exhibit, No, 17.” In this 
rheostat the small groove roller is journalled on the end of a 
weighted arm and runs in contact with the helical conductor 
on the cylinder. The other end of the weighted arm is 
hinged on an axis parallel to the surface of the cylinder, and 
said hinge is adjustable longitudinally or parallel to the cylin- 
der, The cylinder is journalled in fixed bearing and one end 


of its shaft is screw-threaded with a pitch corresponding to - 


the pitch of the helical conductor or spiral on the cylinder, 
By revolving the shaft with a crank the cylinder is rotated 
and uniformly fed forward longitudinally or in line with its 
axis, and the contact is a floating one and pressed downward 
upon the helical surface of the cylinder under the action of 
the weighted arm, In. general make-up this machine is 
very similar to the general elements entered into the Edison 
phonograph particularly, of that shown in Fig, 13, of the 
English patent, 1644, but with the reproducer arm pivoted 
on an axis parallel to the axis of the cylinder as shown in 
Figs. 12 and 15 and also Figs, 1 to 10 of his said English 
patent, and Figs. 3 and 4 of his American patent, No. 227,679 
of 1880. ‘ 

Universally jointed arms are adapted to carry styles for 
track-grooves, and are quite common in engraving machines, 
some of which are called “rose engines,"" Such typeof machine 
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is shown in ‘Defendants’ Exhibit, No, 1,” and also in 
“Defendants’ Exhibit, No. 2.” In this latter it is evi- 
dent that the style carrying arm is universally jointed 
but the relative movement between the arm and the record 
is caused by hand pewer in place of an external 
mechanical feedifg mechdhism. In the case of “ Defend- 
-ants' Exhibit, No. 1, the arm carrying one style is 
‘pivoted so as to move the style to and from the 
article to be engraved under the action of a spring, anda 
. second style is made to track the pattern or record to control 
the movements of the cutting style to and from the article to 
be engraved. Both the article to be engraved and the pat- 
tern are secured to the same rotating shaft, so that they move 
_ eS as a unit, The pivoted ‘arms carrying the two styles are 
7 moved longitudinally by means of a screw and half nut 
similar to that employed in the phonograph machines, The 
es _-» general object of this engine is to produce’ engraved articles 
; _in accordance with the record on a pattern, on the same 
principle that in Fig, 59 of Edison's English patent, 1644, he 
proposes to reproduce or duplicate records from a pattern or 
- master record, In his case, both the pattern and the work or 
duplicate are rotated, and the arm carries three styles, one 
for the pattern and one to engrave the duplicate record, and 
this arm is controlled as illustrated in the other portion of 
‘ the patent, namely, by a feeding mechanism very similar to 
"+ ‘the, rose-engine. We have, therefore, a close analogy be- 
tween the old rose engine and the phonograph instrument. 
“Exhibit No, 21 shows in the illustration one of Edi- e 
son's phonographs with a universally jointed arm carrying ~* 
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i the sound reproducer, the style of which tracks the sound 
i record, 

ii 2 In addition to the above example, the universally jointed 
fi + ee : arm carrying the sound reproducer for tracking a sound 


i 

i 

{ groove, is also clearly shown in Figs. 1 to 10, of Edison's 
i English patent 1644, of 1878, as I have before pointed out. 
| * Edison’s United States patent, 213,554, March 25, 
1 187g (automatic telegraph), also shows a universally jointed 
| . . 2 4 
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-arm carrying a style for tracking the groove, which groove, 
in this instance, is a telegraphic record groove. This patent 
is “ Exhibit, No, 4.” a 

Edison's patent, 227,679, of 1880 (Exhibit, No. 6), I 
have before pointed out, shows in Figs, 3 and 4, the pivoted 
arm carrying a reproducer and adjustable at its pivoted end 
longitudinally or parallel to the record cylinder, securing the 
results of a universally jointed arm under a generic consider- 
ation of a universal joint. 

In addition to the above illustrations, I. would refer to 
“ Defendants’ Exhibit, No. 33" which shows in Figs, 2 and 
3, a lever mechanism carrying at the free end a style the 
adjustment of which levers permit the style to rise and fall 
to or from the record surface and also to transverse the line 
of the record transversely, thereby being in all essential 
respects a universally jointed arm. Moreover, it is so 
arranged that the style in effect floats under an exceedingly 
nice possible adjustment. 

In all of these cases constant pressure is exerted upon 


the track, whether the same be a groove or a wire. A uni-* 


versally jointed arm adapted for the purpose of tracking, is 
such a common thing in the various arts that examples should 
hardly be necessary, but the above which are already 
exhibits in this case are thought to be amply sufficient as 
illustrations. § 

Adjourned until Feb. 27, at 11 A. M. 


PuiLapEpuia, February 27, 1901. 


Met pursuant to adjournment. 
Counsel present as before, 
Examination of witness, R. M. Hunrer, continued, 
Q. 16, You have in your previous testimony frequently 
~referred to in the different record tablets found in the art 
* prior to the Bell and Tainter patent, in suit, and more par- 
ticularly disclosed in the Edison patents, Please prepare 
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asketch illustrating the said early type of Edison record 

“tablets, as well as the record tablet. of Bell and Tainter, and 
ce that of Berliner, and used with the gramophone, with a view 
. of comparing the,record ofthese various tablets, and give any 
explanation relative thereto which you may desire. 

A, I produce drawing showing a series of longitudinal 
“sections and cross sections, one of each corresponding to a 
é longitudinal and transverse section through each of the 
* * several'record tablets of Edison, Bell and Tainter, and Ber- 

liner, Fig. 1 of this drawing shows the well known Edison 

tin foil record tablet in position upon the grooved cylinder. 

The cylinder is provided with the ridges A, and over the 
‘ ridges so formed, the tin foil B, is bent, to form a series of 

parallel grooves having a vertically undulating bottom C, and 

sloping side walls, D. The right hand view is a longitudinal 

+ section in the length of the groove and shows the undulatory 

or irregular bottom, C. The left hand view is a transverse 

section showing the relation of adjacent grooves and illus- 

trating the vertically undulating bottom. and sloping walls, 

. This record is what is known as the indented tin foil record, and 

“is only one example of the various forms of indented records 

of Edison disclosed in hisearly work, and more particularly in 

“in his English and American patents, forming exhibits in this 

case, The indentations produce a vertically undulating 

bottom to the groove because, as the style vibrates the tin 

foil is moved at right angles to the direction or vibration and 

‘the resultant effect is a series of curvatures in the surface of 

the tin foil substantially as indicated in the drawing. « 
, Fig. 2, Illustrates another type of the Edison indended 
records and obviates the necessity of providing grooves in 
s * the cylinder or turn-table upon which the tablet of tin foil 
and i ~~ is placed. In this figure a sheet‘of card-board is coated 
with paraffine or other wax-like substance, The tin foil, in 
this instance, is made very thin, and pressed upon the wax to 
give a very smooth surface, namely, one which may be 
* subjected to the action of the. indenting style without the 
possibility of any of the wax adhering to the style. The 
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record tablets of this construction had the grooves formed 
with sloping walls D, and a, vertically undulating bottom C, 
as in the case of Fig. 1. B represents the wax, and A the 
support for the wax. The wax material in this case is sub- 
stantially the wax of the Bell and Tainter patent. Another 
type of Edison wax record tablet is illustrated in Fig. 3. In 
this figure the genera! construction, so far as the arrangement 
of the wax D, and backing of cardboard A, is concerned, is 
substantially simliar to that of Fig, 2, but, in this construction, 
no tin foil covering was employed, but instead the style was 
made to engrave the groove directly into the wax. In this 


_wax record tablet the bottom C is vertically undulated as 


before and is bounded by the sloping walls D of the groove. 
B illustrates the wax, and A is the cardboard backing. ' This 
form of tablet is described in the Edison English patent 1644 
of 1878, and paraffine or other wax compound or materials 
are employed as the wax coating to be thus engraved. 

Fig. 4 illustrates similar views of the wax record tablet 
of the Bell and Tainter patent in suit. A is the cardbcard, 
and B is the wax. In this case it is desribed as a mixture of 
paraffine and beeswax, the paraffine being greatly in excess. 
This tablet is formed with a series of parallel grooves having 
vertically undulating bottom C and sloping walls D, This is 
an engraved record tablet and, generically, is substantially 
the engraved record tablet,of Edison shown in Fig. 3. Itis 
true that in Bell and Tainter’s patent they have a great deal 
to say about engraving, and removing the wax in chips, etc., 
to produce a clean cut record groove, but as their substance 
operates upon is substantially the same ‘as the Edison, wax 
coating it is simply a question sharpness of the tool or style. 
Edison does not enter into fine discussions as to just how the 
record is engraved, but briefly explains the forming of the 


‘record grooves in the wax surface by the action of the 


recorder style, leaving it as a common sense view that the 
record groove will be cut orengraved. I have already pointed 
out, when considering the prior art, that ‘cutting styles, like 
“burins” ora regular engraving tool point had been employed 
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for engraving vertically undulating records prior to the Bell 
and Tainter invention, so that it was open to any one to use 
a tool of this character, if not satisfied with Edison's engrav- 
ing style, for the ‘purpde df producing engraved record 
grooves in wax having sloping walls. I have before referred 
to the fact that Edison used the word “indent” and “ indent- 
ing” in a generic sense as meaning the producing in the 
record surface of undulations, cut or formed in any of the 
numerous ways he points out in his patent, and in either of 
the forms of record surface. Aside from the definitions 
which I have already quoted from the standard dictionaries, 
I would refer to the definition of “indent” and ‘‘indenta- 
tion" which I find in ‘The Century Dictionary and Cyclo- 
padia.” I find there the word “indent” to “make notches 
in like teeth, notch, jag * * * to, make notches in 
resembling teeth ; cut into points or jags like a row of teeth ; 
jag, serate." The above refers to the word “indent” as a 
verb, When used as a noun the definition is: “a cut or 
notch in the margin, or a recess like a notch,” The word 
“indentation” is defined as follows: ‘1, The act of indent- 
ing, or the state of being indented ; the act of notching, or of 
cutting into points or inequalities like a row of teeth, 2. A 
cut or notch in a margin; a recess or depression.” It is 
seen that under these definitions Edison did not confine him- 
self toa mere embossing process, but comprehended in his 
patents, and especially in his patent 1644, the production of 
vertically undulating irregularities in the bottom and sloping 
walls to form a record groove irrespective of whether the . 
said groove was produced by embossing or engraving, both 
being of his invention and both coming under the generic 
terms of indenting, indented and indentation. 

Now, while the wax record tablet of Bell and Tainter 
and of Edison closely resemble each other, there appears to 
be some difference in the surface of the tablet at the junction 
_or line of separation of adjacent grooves, As shown in the 
previous testimony of this case, the sloping walls of adjacent 
grooves meet in sharp ridges, so that no matter where the 
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style of the reproducer is placed upon the record tablet, it 
gravitates to the bottom of the groove, and rests upon the 
active or vertically undulating portion which is relied upon to 
vibrate the style. In the Edison wax record tablets this for- 
mation of sharp ridges between the adjacent grooves is not 
shown to be produced, not because they could not be pro- 
duced, but simply because in the illustrations of the machines 
described in his patents the distance between centres of adja- 


~ cent grooves appears to be materially greater than that of the 


Bell and Tainter patent. This, however, was due to the fact 
that the illustrations in the Edison patents were more particu- 
larly of the proportions designed to employ the tin foil record 
tablets, and in which case the ridges on the cylinder or turn- 
table for supporting the tin foil were required to come between 
each groove, as shown in Fig, 1 of the sketch I am referring 
to in this answer, and this, of necessity, caused the grooves 
to be coarser or more widely separated than that of 
the Bell and Tainter patent. While in a wax record 
tablet of Edison it is not necessary to so widely space the 
grooves, but as he does not describe bringing them suffi- 
ciently close together to form sharp ridges at the apex of the 
adjacent sloping walls, I perceive this possible difference 
between the Edison wax record tablets and that of the Bell 
and Tainter patent in suit. This difference will be apparent 
by comparing the cross-sections of Figs, 3 and 4 of my 
drawing. In virtue of this difference, the particular co- 
action between the flexibly-mounted style or reproducer 
and the particular wax record grooves of the complainant's 
patent, is secured ; namely, the capacity of the entire surface 
of the tablet, in which the record grooves are cut to co-act 
with the style and cause the same to gravitate to the 
bottom of the grooves umder all conditions, In the 
Edison wax record tablets there would be a liability of the 
style not entering a groove but of resting upon the extended 
surfaces or lands which may be assumed as existing in a more 
or less defined manner between the adjacent grooves. In 
view of this it will be seen that aside from the specific im- 
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provement of introducing the flexible mounting for the 
reproducer upon the end of the old hinged arm or of very 
flexibly mounting ‘the ste whereby the style or reproducer 
may have capacity for lateral adjustment equal to the 
purview of a record groove, as I have before pointed out, 
Bell and Tainter also, perhaps, may be credited with the 
production of a specially formed wax record tablet of the 


* engraved type in which the sloping walls of the adjacent 


grooves meet in a sharp or clearly defined ridge presenting’ 


no material surface upon which the style can lodge and 


“become undesirably supported. 


Referring now to Fig. 5 of this drawing, we have similar 
longitudinal and transverse sections of the record tablet of 
Berliner and employed in the gramophone. This tablet is 
not of wax and is not engraved, It has no gently sloping 
walls and has no vertically undulating record or irregular 
bottom. The undulations in the other record tablets are very 
clearly defined, but when we look at the corresponding view 
of the gramophone record tablet no undulations are perceiv- 
able, since:the bottom is perfectly smooth, and the groove is 
a groove of even depth. The cross section likewise shows 
abrupt walls and with very extensive lands or flat surfaces 
between the adjacent grooves resembling more the Edison 
tablet, but materially different from anything corresponding to 


_ the Bell and Tainter tablet. The depth of the grooves are 


very great and form clearly defined upright walls adapted 


‘to act laterally upon the point of the style in the direction of 


the plane of the tablet surface. These side walls are the active 


- portions of the groove, . As I have before pointed out, the 


tablets of Edison and of Bell and Tainter have their grooves 
parallel so that the centre of one groove is intended to be ofa 
uniform distance from the centre of the next groove, and any 


_ variation from this is a defect which is undesired, but which in 


the Bell and Tainter machine is compensated for by the slight 
free adjustment of the style. In the gramophone record 
tablet, however, these grooves are‘ not parallel, but are wavy 
in plan and constantly present different configurations, 
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Adjacent grooves present different configurations in plan and, 
consequently, it is a physical improbability that any two 
adjacent grooves could be strictly parallel. This will be 
understood from an examination of Fig. 9 of Berliner Patent, 
564,586, “ Defendants’ Exhibit, No, 28,” or in the Berliner 
Patent, 548,623, ‘‘ Defendants’ Exhibit, No. 10." The style 
and reproducer which are adapted to operate in conjunction 
with the gramophone record tablet, shown in Fig, 5, is not 
adapted for operation in connection with the tablet shown in 
Fig. 4, namely, the Bell and Tainter tablet. It is further evi- 
dent that the co-action. between the reproducer and its style 
and the wax record which I have pointed out as peculiar to 
the Bell and Tainter patent, does not take place, and could 
not take place, in the gramophone machine employing the 
record tablet of Fig. 5, which is intended to illustrate sections 


- of the tablet, '‘Complainant’s Exhibit, Defendants’ Sound 
* Record.” 


‘The drawing produced by witness is offered in evi- 
dence and the same is marked ; “ Defendants’ Exhibit, 
No, 40.” i 
Recess. 
Q. 17. In “ Defendant's Exhibit, No, 34,” in the affida 
vit of Thomas D. Lockwood, it is stated that Professor Alex. 
G. Bell referred to the phonautograph described in the said 


exhibit, in a communication to the Society of Telegraph 


Engineers, on Oct. 31, 1877, the same being printed in 
“Journal of the Society of Telegraph Engineers,” Vol. 4, 
1877, No. 20, page 404. Will you please produce a copy of 
the said publication, or so much thereof as is referred to? 

A. I do so, and will quote the material portion of same. 


“For some time I carried on experiments with a 
manometric capsule of Koenig, and with the phonauto- 
graph of Leon Scott. 

“‘The scientific apparatus in the Institute of Tech- 
nology in Boston was freely placed at my disposal for 
these experiments, and it happened that at that time a 
student of the Institute of Technology, Mr. Maurey, had 
invented an improvement upon the phonautograph. He 
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had succeeded in vibrating by the voice a stylus of wood 
about a foot in length which was attached to the mem- 

“ brane of the phonautograph, and in this way, he had 
been enabled to eatain enlarged tracings upon a plain 
surface of smoked*glass, With this apparatus I suc- 
ceeded in producing very beautiful tracings of the vibra- 
tions of the air for vowel sounds, Some of these trac- 
ings are shown in Fig. 20." (Fig. 20 merely shows 
seven different undulatory lines representing the vowel 
sounds produced by the apparatus.) 

“T was much struck with this improved form of 
apparatus, and it occurred to me that there was a remark- 
able likeness between the manner in which this piece of . 
wood was vibrated by the membrane of the phonauto- 
graph and the manner in which the ossciculae of human 
ear were moved by the tympanic membrane.” 


‘ ‘ Counsel for defendant offers in evidence the cor- 
. irks rect copy of portions quoted of the paper read by Pro- 
28 Be ‘ fessor Alexander Graham Bell before the Society of 
Telegraph Engineers, London, Oct. 21, 1877, Vol. 6, 
pages 385 to 481, and the same is marked “ Defendants’ 
Exhibit No. 41.” 
: It is stipulated and agreed by and between counsel 
that the above exhibit, namely, ‘‘ Defendants’ Exhibit 
No. 41" is a correct copy of portion quoted of the paper 
read by Prof, Alexander Graham Bell, before the Society 
of Telegraph Engineers, London, Oct. 31, 1877, as 
published in the “Journal of Telegraph Engineers,” 
Vol. 6, pages 385 to 481, and that the said Journal was 
printed in London, England in 1877, and that said ex- ™ 
hibit may be used with the same force and effect, as 
f . _ though a duly proven copy of the publication were Fis 
‘ i. duced in evidence, 

It is stipulated and agreed by and between counsel 
for the respective parties that all exhibits offered in evi- : 
dence by the defendants in this case, which have not 
been set forth in Defendants’ Answer, shall be accepted, 

“ received and used in evidence with the same force and 
effect as though reference to the said exhibits had been 
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a duly set forth in the Answers of the Defendants filed in 
this case, where the same should have been so set forth 
« 2 in said Answers, according to the recognized practice, : 
. and all objection heretofore entered by the complainant 3 


of record to any such Exhibits as have not been set forth 
in the said Answer is hereby waived and cancelled. 


Q. 18. Please state whether in your opinion, the Bell 
and Tainter Graphophone devices, as shown and described 
in the Bell and Tainter patents in suit, could be used for the 
purposes of a gramophone, and vice versa; and state your 
reasons for any opinion you may express. 

A. If it were attempted to use an engraved wax record 

* ofthe character described in the Bell and Tainter patent, 
with a reproducer of the defendants’ machine, the result 
would be an immediate destruction of the record tablet, or at 
least the grooves therein, without obtaining any reproduction ‘ 
of the recorded sound, The character of style and repro- 
ducer and the particular mounting employed in the defend- 

mf ants’ machine, would at once tear out the bottom of the rec- 

ord groove of the wax record tablet rendering it forever 

6 useless, There is no question upon this point. I have not 

personally made an experiment to ascertain it, but no experi- 

ment is needed, as it is a self-evident proposition, However, 

such an experiment was made by -defendants’ expert, Mr. 

Joseph Lyons, and has been testified to by him in answer’ to 

Q. 17 in a suit, American Graphophone Co. v, National 

Gramophone Co. and Frank Seaman, in the Southern Dis- ; 
trict of New York, in which he states: S 


“FE have done this myself, and I saw at once that it 

rs would be the height of folly to attempt to obtain repro- 

: duction of sound by a gramophone reproducer from a 

| graphophone tablet. When I prepared for making the 
experiment, I knew beforehand that reproduction could / ‘ ie 

not possibly be obtained in this fashion, I also expected 1 

to find that the style would injure the record, but I did 

not expect to find that it would so absolutely destroy it as 

. itactually did. The graphophone tablet which I used 
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was a modern one, which is very much harder than the 
record tablet described in the Bell and Tainter patent in 
suit; still the gramophone ‘style. took hold of it like a 
chisel and simply scooped the groove out, making it use- 
less for all future purpeses.” 


It thus appears that it would be impossible to secure 
the co-action between the wax tablet and the gramophone 


reproducer, which is essential to the invention of the Bell 
and Tainter patent, 


ae Even were we to suppose that the graphophone record 


had been constructed in hard indestructible material, such, 
for instance, as steel, we would still not have had the co-ac- 


» tion required by the principles of construction of either the 


graphophone or of the gramophone, and no practical results 
would be obtained. This is evident from the fact that the 
gramophone diaphragm is arranged differently with respect 
to the style than what is required in the graphophone or Bell 
and Tainter instrument, and, consequently, it is not suited for 


‘ reproduction with a record tablet in which the grooves are 
‘formed with vertical undulations in the bottom. An attempt 


of this kind would not produce a practical or salable instru- 
ment, Of course, any sonorous body will emit sound if it is 


‘agitated, but it will not emit clear articulate speech in the 


manner requiréd by a phonograph instrument, 
When it is attempted to reproduce sound from a gramo- 


“phone hard composition record tablet by means of a grapho- 


phone reproducer, the latter must be mounted to be free to 
swing laterally across the tablet since the gramophone has no 
feed screw and gearing acting as an external feeding mechanism 
for propelling either the tablet or the reproducer head later- 
ally. If this were attempted, it will be found that the repro- 
ducer is not properly formed as to its style to secure the 
requisite vibrations of the diaphragm and no satisfactory 


results could be obtained. Such an experiment as this was - 


made by Mr, Joseph Lyons in the suit last above referred to, 
and in regard to which he testified as follows: 


* “T have made this experiment and the result was 
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just what I have described. There.was a kind of repro- 
duction, but it was a ludicrous kind of reproduction, such 
as would be repudiated’ both by the American Grapho- 
phone Co. and by the National Gramophone Co.; and 
would still more surely be repudiated and ridiculed by 
the public.” 

I am thoroughly of the opinion that the graphophone or 
the Bell and Tainter reproducer is wholly unfit to co-act with 
the gramophone record tablet to produce any practical repro- 
duction, and likewise the graphophone or the Bell and 
Tainter record tablet is totally unfit for reproduction of 
sounds when employed in combination with.a gramophone 


reproducer. Not only is this latter true because of the sure- 


destruction of the wax tablet, but also because it is an 
impossibility for the wax tablet, with vertical undulations in 
the bottom of its groove, to properly co-act with the repro- 
ducer such as employed in the gramophone, The two modes 
of operation carried out in the two machines are entirely dif- 
ferent and positively exclude each other. 

Adjourned until Thursday, Feb, 28, 1901, atr1 A. M. 


Pureavetpui, February 28, 1901. 

Met pursuant to adjournment, 7 

* Counsel present as before. 

Examination of Witness R. M. Hunter continued: 

Q. 19. Please examine Claim 25, of Patent 341,214, 
dated May 4, 1886 to Bell and Tainter, which is one of the 
three patents in suit, You may state briefly whether or not, 
and ifso, why, you consider this claim to be anticipated. You 
will then proceed to state whether in your opinion this claim 
is infringed by the defendants’ devices, 

A. Claim 25 is as follows: 


25. “A reproducer having a style projecting be- 
yond the edge or end of the instrument, so that the 
position of the point of style on the recerd may readily 
be seen, substantially as described.” 


. 
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This construction is illustrated in the Bell and Tainter 
patent in Figs, 7 to 10 inclusive,. Ihave already at consider- 
able length referred to this construction in my prior testi- . 
.mony. The statement iggthe patent which introduces this é: 
feature of the cdhstruction of the machine defined in Claim 
25 is as follows: 
“The invention consists, sixthly, in a reproducer or 
| reproducing-instrument in which the reproducing-style, 
instead of being placed behind its support, projects at 
‘the point beyond the edge thereof. One practical 
_ advantage is that it enables the position of the style on 
‘the record or phonogram readily to be observed” (p. 2, 
“lines 14-21). 
Further on, after describing ‘the details of the repro- . 
. ducer, the following statement appears: 


“Tt will be observed that in both forms of repro- 

‘ducer the style 26 projects beyond the edge or end of 

“the instrument, so that the position of its point on the 

record can be readily seen” (p. 4, lines 124-127). 

This latter statement is almost in the language of the 
claim. The patent is wholly silent as to any utility of this 
alleged invention beyond that stated, namely, that the ‘‘posi- 
tion of the style on the record” can be readily observed. 
This, to my mind, is not such utility in a construction as to 
clothe it with the dignity of invention. I can understand 
that perhaps in experimental work in the laboratory, when 
certain experiments necessitate the careful observation of the 
action of the style on the record, under a microscope or 
magnifying glass, might, be useful, but to provide such a pos- 
sibility would merely be mere mechanical skill. It could 
“have no utility in the practical use of the invention of the 
patent in suit, and, as a matter of fact, is not employed in the 
gramophone instruments. In this connection it is interesting 
to note that in the Tainter patent 341,288, in suit, filed six 
months after the Bell and Tainter patent application, and 
issued on the same day as that patent, this so-called improve- 
ment is entirely wanting, and nothing of the kind shown or 
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hinted at, Not only is it not shown, but a guard or cover 
has been added to the reproducer to shield or protect the 
style, and which would greatly obstruct its being seen over 
the mere location of it in the centre of the diaphragm. This 
same lacking of the use of the invention of the projecting 
style will be observed in the Tainter patent, 375,579, of 
1887, also in suit; for here again the reproducer style is, in 
effect, completely shielded from view. In the graphophone 
instruments, and, in fact, all of the instruments alleged to 
have been made under the Hell and Tainter patent, lack the 
use of a style made in accordance with Claim 25. The acts 
of these inventors about the time of the patent, and subse- 
quently, refute any allegation of invention, or of utility in any 
degree, in a commercial instrument of the character set out 
in their patent. The patent merely states that the position 
of the style may be observed, but it does not state why the 
position on the record should wish to be observed, or what 
good it would accomplish to observe it, especially when the 
closest observation in the commercial use of the instrument 
can be of no possible use to anybody, There appears to be 
no useful purpose subserved by exposing the point of the 
style to view; no inconvenience has ever been experienced, 
as far as I know, in the failure of the graphophone instru- 
ments to employ a style projecting so as to be observed ; 
and no graphophone or instrument made under the Bell and 
Tainter patent, so far as I am aware, ever came upon the 
market with the point of the style projecting beyond the 
edge of the reproducer head. For these reasons, I am of the 
opinion that the construction stated in Claim 5 did not 
require in its conception or reduction to practice the exercise 
of the inventive faculties, and, therefore, does not rise to the 
dignity of an invention. 

In the defendants’ machine the style of the ecauest 
does project beyond the reproducer head, and is visible, but 
this is an incident to the particular character of the repro- 
ducer employed in the defendants’ machine. It is visible 

* because the reproducer head is used edgewise and not flatwise 
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asin the graphophone, The nature of the record in the gramo- 
phone compels the defendant to use the reproducer head in a 
En different manner than it is used in the Bell and Tainter © 
patent or the graphophage, and not because it is desired to 
look at the poiht of the’style or because it would subserve 
any useful purpose whatever simply because of that projec- 
tion, The style projects beyond the reproducer in the 
defendants’ machine because it must connect the centre of 
_ the diaphragm with the groove in the record tablet and be 
.positively pivoted or connected with the reproducer head 
in such a manner as to act asa lever and vibrate laterally 
in place of vertically, and, at the same time, support the 
reproducer, the hinge arm and the horn. In the defendants’ 
machine, therefore, there is a useful, definite, mechanical con- . 
"struction required contemplating the projection of the style 
beyond the reproducer to enable it to ¢o-act with the par- 
ticular character of reproducer there employed, but in this 
construction the fact that the style may be seen was simply 
an incident, It, however, has another utility which is entirely 
wanting in the structure of the Bell and Tainter patent, 
‘namely, that in the defendants’ machine the reproducer 
style is replaced after every coyple or*so of reproductions, 
and it is useful’ to be able to see the clamp into which the 
shank’of the style is to be placed for attachment, butit is totally 
unnecessary to observe the contact of the point itself withthe 
groove of the record tablet. The mere shielding of the point in 
the defendants’ machine would hide it from view and by so 
doing it would lose all of that utility which Bell and Tainter 
ascribe to the projecting style; but it would thereby not lose 
; any ofits utility as a sound reproducer, The style of the 
‘ _ defendant is not the style of the Bell and Tainter patent, 
but is very different in its construction and mode of operation. 
In the complainants’ patent the style is carried wholly by the 
diaphragm and vibrates in and out with the diaphragm. In 
the defendants’ reproducer the style is clamped in a metallic 
socket piece which is rigidly secured to the metal case of the 
reproducer and positively supported by it, and by the said 
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connection, the style mechanically supports the reproducer, 
its supporting arm and the horn, The defendants’ style and its 
support rocks and is not carried by the diaphragm, The 
structures are, therefore, very materially different, and not 
withstanding the fact that the point projects beyond the repro- 


ducer, and its contact with the record tablet may be observed,- 


it does not follow that the defendants’ style is the equivalent 
of the style of the Bell and Tainter patent. 

The claim, however, when construed as Mr. Cameron 
construes it, namely, in such broad understanding as to make 
it include the defendants’ style and reproducer, is fully antici- 
pated in the prior art, as I have before pointed out, and to 
which prior art I will briefly refer. The patent to Hall, 219,- 
939, of 1879, (Defendants' Exhibit, No. 5) employs a style 
carrying arm having the point at one end and the other end 
connected to the centre of the diaphragm, and the interme- 
diate part of the style carrying arm pivoted or hinged ina 


cade Re ae A 
_ universal manner to a frame which is rigidlyconnected witha 


reproducer frame resembling very much in mechanical con- 
struction the structure employed by the defendants, except 
. that in the Hall construction the style projects laterally 
from the lever so as to operate in connection with a 
vertically undulating record as in the case of the 
Bell and Tainter patent. In Hall's patent, he déscribes 
both a single and double style; that is, a lever style 
‘adapted to operate with one record tablet or two record tab- 
lets. _ It will be seen by examing this patent that the arm 
carrying the style. projects far beyond the reproducer head, 
and its contact with the record tablet (especially where one 
tablet is used) may be readily observed. The terms and 


substance of Claim 25 of the Bell and Tainter patentare fully | ~ 


met in this Hall patent, and the claim, if construed ‘so as to 
include the defendants’ structure, is fully anticipated. Other 
examples of styles projecting beyond the reproducer head, so 
as to be capable pf being observed, are shown in Edison’s 
English patent, 2909, of 1877, Fig. 8, for example, and Edi- 
son's English patent, 1644, of 1878, Figs. 17, 18 and 27, The 
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same is also shown in Edison’s American patent, 227,679 
(Defendants’ Exhibit, No. 6), in Figs. 5 and 6, substantially 
. the same projection of a style, so that its point of contact with 
he the record tablet may bexsbserved is shown in Defendants’ ae se 
Exhibit, No. 33, figs. 2, J’and 9, and, likewise, is shown in 
the phonautograph illustrated in Defendants’ Exhibit, No. 34. 
In my opinion, therefore, there is no novelty or utility in 
the construction described in Claim 25 of complainant's 
patent, but if it is assumed to embody any degree of utility 
which would entitle it to patentability, then under any con- 
struction or understanding which would make its terms 
include the defendants’ structure, the claim would be fully 
_anticipated by the prior art, 
Recess. ' « 
Q. 20. Please examine Claim 44 of the patent 341,288, 
granted to S, Tainter, dated May 4, 1886, which is here in 
suit, and state, briefly, whether or not you consider this claim, 
discloses anything novel over the prior art, and whether, in 
your opinion, its structure is embodied in the defendants’ 
devices, and give your reasons for any opinion you may 
. | express. Li i : 
A, Claim 44 of the patent referred to in the queston, 
_teads as follows ; : 





“The combination, with the reproducer style, and 
the diaphragm or device upon which the reproducer 
.reproduced sonorous vibrations are to be impressed by 
said style, of a flat metal spring interposed between the 
style and diaphragm, and forming a yielding connection, 
through which the reproduced vibrations are transmitted, 
said spring having a practically rigid connection with the 
diaphragm, substantially as described.” 


os I have fully considered this claim in my answer to Q. 9, 
and it will, therefore, be unnecessary for me to more than 
briefly refer to the matter exhaustively treated of in that 
answer,- Accepting complainants’ expert's understanding of 
Claim 44 as correct, namely, a construction in which a flat 
spring is interposed between the style point and the diaphragm, 
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and a practically rigid connection between the spring and the 
diaphragm, I am of the opinion that the construction 
described in the claim is fully anticipated in. the prior art. 
For example, it is shown in Edison's American patent, No. 
200,521 (Defendants’ Exhibit, No. 3), when the description 
is read in connection with the drawing, it is also disclosed in 
the scientific periodical, “ Nature,” for July 4, 1878 (Defend- 
ants’ Exhibit, No,.20); also in Defendants’ Exhibit, No. 15; 
also in Edison's English patent, No. 2909 (Defendants’ 
Exhibit, No. 32), Figs. 5 and 29; and substantially disclosed 
in Defendants’ Exhibit, No. 34, showing the phonautogiaphic 
instrument of the Institute of Technology. I would refer 
again to Defendants’ Exhibit, No, 20, because it is possible 
that Mr. Cameron may criticize the said exhibit in two par- 
ticulars. First, that the description Goes not clearly describe 
the presence of the style point, and, second, the presence of 
the small rubber pads will prevent the connection between the 
diaphragm and the spring being termed a ‘practically rigid 
connection.” Any such contention on his part would be un- 
reasonable, but as such contention is a possibility it may be 
well for me at this time to add.to what I have already said 
with regard to this exhibit, The description immediately 
below the illustration refers to the “embossing point,” and 
» in the language below this I find the following words: 

“On using the curved membrane for embossing as 
well as reproducing * * * * the embossing could 
be done at a distance of over fifteen feet from the phono- 
graph and be reproduced with clearness.” 


This language shows that the embossing point illustrated 

in the drawing is the reproducing style. 
As I have before stated, the pads are very thin rubber 
“layers which have practically no material elasticity, but which 
are designed simply to prevent undesirable sounds which 
might be produced by more rigid structures at the point 
of connection of the wood strut between the spring and 
centre of the diaphragm. These little pads do not interpose 
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any elasticity which would in any reasonable sense prevent 
‘this wooden connection as being a “practically rigid con- 
nection,”. Without the little pads we might say that the 
structure would be rigid, but with the interposition of these 
thin pads, the term “« praptically rigid connection” exactly 
describes it, and I believe that this illustration and description 
ig a most complete anticipation of the alleged construction of 
Claim 44, ‘i . 
With respect to the question of the embodiment in the 
‘defendants’ apparatus of the structure of Claim 44, it is quite 
evident that the style connection used by the defendant is 


*‘ entirely different in detail from any structure shown in the 


Tainter Patent, and I am of the opinion that no legal under- 
standing should be given to Claim 44 which would make it of 
sufficient scope to include, the defendants’ structure. Claim 
.44 requires that the spring employed shall be a slender flap 
» Spring interposed between the style and diaphragm of the 
‘.reproducer, and that it shall form a yielding connection 
between the style and diaphragm. It further requires that 
the vibrations of the style shall be transmitted to the dia- 
~ phragm through the spring, and to accomplish this it requires 
” that the spring shall have a practically rigid connection with 
, the diaphragm, +1 understand these requirements to be such 
‘that the style and diaphragm must be arranged substantially 
one above the other with the flat spring interposed between 


i them, and the practically rigid connection arranged between 
“the spring and the diaphragm and approximately close to the 


style. The construction required is such that the thrust upon 
the style in the direction of its length is to be that which 
directly acts upon the diaphragm through the practically rigid 
connection, No such construction as this is found in the 
‘defendants’ reproducer, All of these requirements are 
answered by several of the structures of the prior art, but 
none of them are fulfilled by the defendants’ reproducer. In 
the defendants’ reproducer there is a solid lever extending 
+ radially across the diaphragm and projecting beyond the edge 
of the reproducer, the free end of which rod is detachably 
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connected with the style point for the purpose of being 
frequently changed for reasons-already pointed out. The 


* style point itself is quite rigid, so that it forms an extension 


of the rigid lever or rod. The end of the rod at the centre 


of the diaphragm is cemented to the said diaphragm by bees- . 


wax, so that, at this point, it isa connection with the dia- 
phragm equally, if not more so different from the complainants’ 
patent, than is the case with the reproducer in ‘ Defendants’ 
Exhibit, No. 20," This style lever is provided at its middle 
with a lateral portion of considerable thickness, which, for an 
exceedingly short space, is reduced in thickness for the pur 
pose of forming a spring fulcrum, The lever rocks upon this 
lateral projection, which is screwed rigidly to the case of the 
reproducer head. The part which extends laterally and forms 
a fulcrum is certainly not a long, thin, flexible spring of the 
character shown in complainants’ patent, is not between a 
two-part structure, namely, thé style and the practically rigid 
connection, as called for by complainants’ patent, and is 
not parallel with its free end movable to and from the dia- 
phragm, as is necessary tothe construction of Claim 44 of 
the complainants’ patent. It therefore does not embody the 
construction of Claim 44. 

Even if we assume that the ee lateral projection of 
the lever constitutes a spring fulcrum, the spring element is so 
short and stiff that it could not, under any operation, be 
useful in the manner required by the slender spring of the 
complainant's patent.. It would be wholly useless except as 
to serve the function of a fulcrum or pivot, for the lever style, 


and its location is such that it performs this function at a posi- 


tion which is greatly removed from the diaphragm, namely, a 
position which could not be assumed for the free end of the 
spring in the complainant's patent. The two devices are, 


. therefore, materially different, This spring is not interposed 


between the style and diaphragm, as it is at right angles to 
both, and is also entirely to one side of the diaphragm. It 
forms no yielding support for longitudinal vibrations through 
the style as no such vibrations are transmitted to the dia- 
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| 
| phragm in the defendants’ structure, said vibrations being 
| only lateral ones due to the rocking of the style lever, which, 
EB moreover, is integral with, the so-called spring fulcrum. The 7 
| ‘ lateral projection being in. one piece with the style lever might 
| ‘ be said to be rigidly connected with it, but not with the dia- 
| phragm, None of the requirements either of construction or 
mode of operation, of Claim 44 of the complainant’s patent, 
| ’ are embodied in the structure of the defendants’ reproducer. 
The claim is a specific one and is peculiar to the class of ma- 
! ‘ chine shown in the complainant's patent, namely, one in which 
' . the record tablet has grooves with vertically undulating record 
i ‘< surfaces, and is not suitable for use in connection with 
Fo a record tablet of the character of defendants, namely, 
af : one which is provided .with laterally undulating record sur- 
“faces, If the claim is construed as Mr, Cameron construes it, 
H : : it is anticipated by the prior art, and whether so construed or 
with more reasonable and common sense limitations, its struc- 
ture is not embodied in the defendants’ machine. That this 
| ‘ is reasonable is evident from the fact that according to Claim 
44 the vibrations of the style must be transmitted to the dia- 
-- phragm by the spring, and it is clear if the spring were 
removed the vibtations of the style could not be transmitted to 
* the diaphragm. In the defendants’ device the vibrations are 
not dependent upon the so-called spring at all as this fulcrum 
might be substituted by a hinge as shown in Berliner's Patent, 
.372,786, ‘‘ Defendants’ Exhibit, No. 36,” or Berliner’s Patent, 
, 564,586, “ Defendants’ Exhibit, No. 28," and the vibrations 
continue to be performed perfectly.” The fact that the lateral 
fulcrum projection is thinned down to give it some elasticity 
does not warrant any understanding of said device to bring it 
‘ within the terms of the delicate flat spring of the complain- 
ant’s patent, : 

I have, in dealing with the 44th claim of complainants’ 
patent, considered it under the assumption that it covered, or 
was intended to cover, the ‘structure in the broad language 

“stated by the complainant's expert, but a careful reading of 
the patent, taken in connection with the illustration, leads me 
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to believe that perhaps the complainant's expert is'in error in 
assuming that the claim was ever intended to have such a 
meaning as he ascribes to it. Under his interpretation of the 
claim it is devoid of patentable novelty and I, therefore, lean 
rather to a legal construction of the claim which might import 
into it some feature of novelty which would distinguish it, even 
to a small degree, over the prior art. I will now explain 
what other construction might be given to this claim, and 
“which is, perhaps, the correct and only one which should 
have been given. Figs. 4 and 11 show a construction in 
which it will be observed that the style point is not in align- 
ment with the practically rigid connection between the dia- 
phragm and the spring, but are out of alignment so that the 
free end of the spring, 359, overhangs the practically rigid 
connection with the diaphragm and the ‘style point operates 
upon this free end. In this construction, it will be seen that 
the free end of the spring has considerable elasticity, and 
might take up vibrations to a greater extent or amplitude 
than such as would be given to the diaphragm, In other 
words, this overhanging spring would be of quicker return 
than the diaphragm, or be. capable of normal vibration 
quicker than that of the diaphragm, théreby forming a yield» 
ing connection between the style point and the practically 
rigid connection with the diaphragm, whereby it will not only 
transmit the vibrations of the style to the diaphragm, but 
“may perform this function and also that of absorbing the 
foreign vibrations,” as stated on page 3, line 93. I find that 
the patent describes this construction as follows: the spring, 
it states, is 


‘*a light flat spring, 359, fastened at the lower end 360 
of the reproducey. 


The style is described as being arranged at the end of 
the spring, and the “' practically rigid connection ” is described 


- as of “ cork” or of metal if desired, and its function is stated 


“it serves the double function of pressing the diaphragm 
against its seat and aiso communicating vibrations to it.” 


pe sit eatin en re 
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. Its position is stated as 


* preferably it occupiesa position intermediate to the style 
357 and the edge of the diaphragm as shown” * * * 


And in this position Tis Stated that 


“there is. a certain length of the spring 359 
beyond the cork, which length forms a tongue with a 
“very high rate of normal vibration, It absorbs a con- 
siderable portion of the small vibrations which produce 
scratching noises, and it thus makes the articulations 
More distinct,” (Page 6, col. 2.) 


I further find that itis stated regarding this spring that 


. it “should be of quicker return than the diaphragm.” 
(Page 3, line gt.) 


And that the use of such a spring improves the results 


“by the interposition of a flat metal spring in such a 

way that while serving as a means of communicating 

- vibrations to the diaphragm it can be bent indepen- 
dently.” , (Page 3, line 63.) 

With this understanding of the construction of Fig. 11, 

which, Mr. Cameron says, embodied the invention of Claim 


'44,we see that the meaning of the said claims is, more 
. specific than that which he proposed to give to it In the 


first place, the flat metal spring is stated to be “interposed 
between the style and diaphragm.” Second, it is to form “a 
yielding connection” between the style and diaphragm 
through which the reproduced vibrations are transmitted, 
and it is further stated that the said spring is to have “a 
practically rigid connection with the diaphragm.” These 
requirements fulfill the specific requirements of the parts 
above quoted from the specification. If the practically rigid 
connection is back of the style, or in direct alignment with 
its point, the yielding connection formed by the spring no 
longer exists between the style and the diaphragm, and, 
hence, the requirements of the claim would not be fulfilled. 
Moreover, the function of the “ practically rigid connection” 
between the spring and the diaphragm is stated to be for the 
double purpose “of pressing the diaphragm against its seat, 
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and also of communicating vibrations to it.” Because of 
the necessity of holding the diaphragm to its seat, and being 
the sole means for accomplishing this it is required to be 
“ practically rigid, 
the prior Edison constructions shown, for'example, in Eng- 
lish patent, 1644, in which the connection between the spring 
and the diaphragm was a short piece of tubular rubber set 
on its side. In Edison's case the diaphragms were always 
attached to the mouthpiece in some firm manner, and the 
corfnection with the spring, theréfore, was not required to 
hold the diaphragm in place, and hence, it was made more 
elastic. This is the only distinction which ¢an be made 
between the structure of Claim 44 and Fig. 18, for example, 
of Edison’s English Patent, 1644, for otherwise they are 
identical. " 

Another claim directed to the same construction, but in 
more specific language, is Claim 50, which reads as follows: 

“so. The combination, with the diaphragm and 
its frame, of the spring projecting over said diaphragm, 
the block between the spring and the diaphragm, and 
the'style bearing upon the spring: beyond said block, 
substantially as described,” 

This claim is specifically directed to the ae a 
shown in Figs. 4, 11, 13, as wellas in Claim 44, for in both 
of these constructions the spring to the extent of its length 
between the style and the block forms “a yielding connec- 
'tion” as required by Claims44. Figs. 17 and 1§ do not 


, embody this construction, but do embody the broad idea of 


employing the flat spring and the practically rigid connection 


_for the purpose of holding the loose diaphragm in position 


upon the reproducer head, and these constructions are 
covered in Claims 48 and 49, which read : 


“ 48. The combination with the diaphragm, its 
supporting frame, and the style of the spring for strain- 
ing said diaphragm, substantially as described, 

“49, The combination, with the diaphragm, and its 
supporting frame, of the spring pressing inward on said 


" and in this it was supposed to differ from’ 
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diaphragm and the style carried by said spring, substan- 
tilly.as described.” 
From the language of these claims, it will be seen that 
there is no limitation whatever with regard to the point of - 
- connection of the style with the spring, or its relation to the 
means (practically rigid connection) by which the spring 
presses upon the diaphragm. These claims would include 
all of the different reproducers shown. They would not, 
however, require the overhanging portion of the spring 
‘between the style and rigid connection to form a “yielding” 
* support to the style, as is necessary to Figs. 4 and 11, although 
they would include such a construction, In both Figs, 17 
and 15 the point of the style is directly in alignment with the 
practically rigid connection between the spring and the dia- 
phragm, although this at first glance does not appear to be 
so in the case of Fig. 15. In consequence of this relation 
. there is no overhanging or yielding extension of the spring, 
and yet a material portion of the invention of the patent is 
embodied in these constructions, and is covered in other 
claims than 44. The patent states with regard to the posi- 
-tion of the block or rigid connection between the spring and 
* “the diaphragm, . 
Brack “preferably it occupies a position intermediate of 
\ the style 337 and the edge of the diaphragm, as shown ; 
but it can be set directly opposite the style.” 
This was with reference to the description of Figs. 4, 11 
and 12 and was, therefore, indirectly making reference to a 
construction shown in Figs. 15 and 17, 1 would also point 
. ‘out that another improvement found in Fig. 15, as well as in 
Fig. 11, and not in Fig. 17, is the style made of a thin piece 
--of sheet metal set on edge, and in that position secured to 
aay the spring. 

If my understanding of the meaning of Claim 44 is as 
above pointed out, and is to be the proper legal construction 
to be given to this claim, it is quite clear that the style of the 
defendants’ reproducer is not mounted in this manner and 
that the said reproducer does not embody the specific features 
: 
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required by the claim, The defendants’ style, as I have 
before pointed out, is part of a long, rigid lever parallel to 
the diaphragm, fulcrumed in a positive manner to the metal- 

* ic case of the reproducer, entirely beyond the diaphragm, 
and the end opposite to the point is connected with the 
centre of the diaphragm by means of beeswax. No compari- 
son is necessary with the construction of the Tainter Patent, 
341,288, to show that such a construction does not come 
within the terms of Claim 44, as it is a self-evident fact at a 
glance, and this question may be dismissed without further 
remark. a) 7 

Adjourned until Friday, March 1, 1901, at 11 A. M, 


Puivapetpnia, March 1, 1901. 

Met pursuant to adjournment, 

Counsel present as before. 

Examination of Witness R. M, Hunter, continued : 

Q. 21. Please examine Claim 20 of Patent, No. 375,579 
granted to C. S. Tainter on Dec. 28, 1887, which is here in 
suit. Please state briefly whether said claim is for anything 
which is not anticipated in the prior art and whether, in youc 
opinion, the defendants’ reproducer embodies the structures 
set out in the said claim, and give your reasons for any 
opinion you may express, : 

A. Claim 20 of the Tainter patent, 375,579, is as 
follows : ie : 

“20, The combination, with the diaphragm of the 
reproducer, of the rubbing style consisting of a lever 
having the rubbing point formed on one arm and the 


other connected with said diaphragm, substantially as 
described.” ” 


I have already exhaustively considered this claim in my 

. previous testimony, and have there stated and now state that 
+ in my opinion the construction is fully anticipated by the 
American patent to’ Edison, 227,679 of 1880, “ Defendants’ 
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Exhibit, No. 6.” In addition to the Edison patent above 
referred to I consider the claim is anticipated in the phonauto- 
graph disclosed in Defendants’ Exhibit, 34, and also in the 
American patent to Hil J No, 219,939, of 1879, ‘‘ Defend- 
ants’ Exhibity No, ‘5.’s r have so fully considered these 


, Patents in my answer to Q. 9 that I would refer to that answer, 


and not take up the time at this'point for a repetition of ny 
views with regard to these anticipations. 

I, however, wish to point out a little more fully that the 
so-called lever having two arms is in a mechanical sense 
identical to the lever shown in the Edison patent, and this 
must, of necessity, be conceded if the defendants’ style lever 
is to be construed by the complainant as coming under the 
terms of Claim 20. I produce a sketch, which will be marked 
“' Defendants’ Exhibit, No. 42." This sketch contains four 
figures, Fig. 1 represents the lever ‘of Edison's patent, 
Defendants’ Exhibit, No, 6, A being the lever carrying the 


"style point D at its one end and fulcrumed at 15 at the other. 


This lever is connected at the middle with the diaphragm b. 
Assume that a saw cut is made as indicated at B, Fig, 2 in 


~ the-lever A, of Fig. 1. We now have two clearly, 


defined arms on the lever A, and bot of said arms point 
in the.same direction with: regard to the pivot 15, one 
of said arms is connected to the style D, and the other 
to the diaphragm b, There is, however, not the smallest 
mechanical change in the construction from what is shown 
in Fig. 1 of the Edison patent. Now, assuming that for any 
reason it was desired that the diaphragm should be set at an 


., angle as in Fig. 3, it would simply mean that the saw cut 


B, should be spread so that the shorter arm world be approxi- 
mately parallel to the diaphragm, but the integrality of the 
lever structure carrying the style point, D, remains mechan-, 
ically the same as it did originally ; the leverages of the arms 
are precisely the same, and the operation of the instrument is 
the same whether said arms are separably distinct to the eye 


_or are blended in the manner shown in Fig. 1 or in the 


Edison’patent. Assuming still further that it was desirable 
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to set the diaphragm considerably off to one side, and at right 
angles to the original position assumed, it would only be 
necessary to spread the arms produced by the saw cut a litle 
more and we have the construction shown in Fig. 4. It is 
self-evident that there is no difference in mechanical con- 
structions, modes of operation or the results produced in 


. either one of these constructions, or equivalent modifications 


of the same structure, Fig. 4 is what is shown in the com- 
plainants’ patent, but Claim 20 as drawn includes all of these 
structures, and is, therefore, fully anticipated by the Edison 
and other patents referred to above. 

With respect to the question of the embodiment of 
Claim 20 in the defendants’ machine, depends somewhat on 
the legal construction given to the claim. The terms of the 
claim require that the style and lever be formed in one piece ;" 
that is, be of an integral structure, It is so shown in the 
patent, and the claim practically makes this requirement. If 
this limitation is to be read into the claim, it might be that the 
claim is to this extent distinguishable over the prior art to 
which I have above referred in that, as.I understand them, 
the styles are affixed to the lever. If the claim isso restricted, 
then it is self-evident that the defendants’ device does not ip- 
fringe the claim, since in the defendants’ reproducer the style 
point is’ removably secured to the lever, and is frequently 
changed during its use, as’ I have before pointed out. 
While on this question of the scope of the claim, I might 
direct attention td the two-armed lever style, 382, of Fig. 15, 
of the Tainter Patent, 341,288, in suit, said patent having 
been issued prior to the filing of the application on which the 
patent, 375,579, in suit, was granted. The style, 382, isa 
lever, which is hinged at 383, thus having two arms, one of 
which is ‘integral with the style point, and the other of which 
is connected with the diaphragm at 384. I would point out 
the fact also that the leverage between the fulcrum point, 


* 383, and the style point is greater than the leverage between 


the fulcrum point and the connection with the diaphragm. 
This prior patent of Tainter, therefore, seems to meet even 
' 
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the limitation above suggested, namely, of employing the 
style point as an intégral part of atwo-armed lever, _I, there- 
fore, lean to the view that the claim is fully anticipated and 
lacking every vestige of noyelty. ‘ 
Counsel for’ defeii@ants offers in evidence the sketch 
produced ‘by the witness, and the same is marked, 
“ Defendants' Exhibit, No. 42.” 
Q. 22, Please state whether, in your: opinion, the per- 
febted- graphophone instrument produces with all of its 


* improvements, including those alleged to be embodied from 


the several patents here in suit, or either of them, better 
results than that produced by the gramophone instruments 
embodying the principles of construction of the defendants’ 
machine, 

A. 1am thoroughly of the opinion that the gramophone 
instrument is greatly superior in its reproduction over the 
graphophone. I have heard and carefully noted the effects 
and results of these two classes of instruments, and especially 
with the better types of them, and believe that the results of 
the gramophone are in every way more satisfactory, They 


, are loud, more distinct, and more accurate, Moreover, the 


gramophone is far more simple and easy, to handle, and its 


_' record tablets are much more lasting under use. The great 
= superiority of the results which can be. produced by the 


gramophone are due to the entire difference in construction 
and mode of operation which it has with reference to the 
gramophone.. These differences having already been pointed 


out by me. 


Q. 23. Please state whether the effect would be the 
same in the Bell and Tainter machine, and the gramophone 
under conditions where the style left the record surface during 
the act of reproduction. 

A, It would not be the same, In the Bell and Tainter 


patent, the vertical movement of the style is exceedingly : 


small, and it is a very delicate operation for the style to 


* follow all of the undulations of the record groove, bearing in 


mind that the style is positively moved in one direction by 
: ‘ 


‘ 


a 


— 
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the surface of the record itself and is moved in the other 
direction under the action of the resiliency of the style and 


_ its support. There was liability in an instrument of that . 
character of the style not responding quickly enough in 


riding down from a crest of the record into the following 
depression where the amplitude was great and the sound was 
at high pitch and the result was that the style would leave 
the record and jump to the next raised portion of the record 
surface, thus destroying the real results that should have 
“been accomplished. This failure to properly follow the 
surface of the record, or at least the maximum points of 
amplitude, greatly destroys the sound, Mr, Tainter, in his 


* patent, 341,288, in suit, which is stated to be an improve- 


ment upon the Bell and Tainter patent, refers to this uncer- 
tainty of action cf the Bell and Tainter instrument, and in 
referring to it, says: 


« Another difficulty in reproducing is the passage * 


of the style from one elevation of the record to the next 
without descending to the bottom of the space between,” 


and which he says “sometimes make the. reproduction unin- 
telligible,” (page 3, lines 81-86). 

It is quite evident that in an instrument employing the 
vertically undulating record it is absolutely éssential that the 
style shall continuously follow the continuous surface‘of the 
record in the tablet, if proper sounds are to be produced, 
since it is only by this action that the full amplitude of the 
vibrations can be secured. If the style should fail to touch 
the record surface, even by perhaps a millionth of an inch, 
‘the defect of reproduction would be at once apparent. 

This is not so in the gramophone because the record 
groove in that instrument operates upon the style by the sides 
of the groove, and according to the angle of. said sides, hori- 
zontally considered with respect to the longitudinal line of 
travel of the groove, they will strike the sides of the style with 

eater or less force, and the style. will be compelled to 


“vibrate with the full amplitude of the laterally undulating 
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record. The impact of the side of the record groove on the 

style may cause the latter to leave that surface, namely, that 
” of the other side, and, in this manner, it positively moves to — * 
the full extent ugder all EBndttions, and this, too, irrespective 

of the fact that‘it may alternately be in contact with two sides 
of the groove when vibrating and might leave either side 
during this operation without failing to accurately produce 

* the sounds which the record groove is intended to produce. 
.’ This shows that the principle of operation of the two instru- 

‘ments is very different, and that what would be fatal to one 
may exist in the other, 

5 , Recess. : 

Q. 24. Please describe ‘the’ complainant's apparatus 

‘known as the graphophone which is now on the market, and . 
in more or less extensive use, compare jt with the Bell and 
Tainter patent in suit, and state whether or not any features 
of merit which it may embody are the subject of letters patent 
issued subsequent to the date of the Bell and Tainter patent 
in suit, and if so, what patents, 

A, I have examined numerous graphophone instruments 
and would point out the following featureg thereof: The man- 
‘dril or cylinder,which receives the record tablet has a taper- 

| ing surface designed to permit a cylindrical cast record blank 
or tablet to be slipped on and off easily and to produce suffi- 
cient friction to hold it in position when on, This construc- 
tion is not found in the Bell and Tainter patent in suit, but is 
made the subject matter of letters patent, 386,974, July 31, 
1888, to T, A. Edison. 

‘The record tablet employed with this mandrel is pro- 
vided with a tapering hole or bore while being cylindrical 
upon the outer surface. Such a tablet is not shown in the 
Bell and Tainter patent, but is made subject matter of letters 
patent, 382,418, May 8, 1888, to T, A. Edison, 

: The cylindrical record tablet appears to be formed of 
wax or wax-like materials, having substantially the same co- 
efficient of expansion, and to be cast or moulded with a 
tapering bore. . This construction‘ is not shown in the Bell 
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and Tainter patent, but is made subject matter of patent 
382,462, May 8, 1888, to T. A. Edison, 

The graphophone record tablet is made cylindrical with 
a tapering bore, and has internal ribs or projections, These 
features are not found in the Bell and Tainter patent, but are 
made subject matter of letters patent, 414,761, November 12, 
1889, to T. A. Edison. 

The record tablet used with the graphophone is not a 
composition of paraffine and beeswax as described in the Bell 
and Tainter patent, but appears to Be of the character of 
metallic soap, such as described in. claim in letters patent, 
430,274, June 17, 1890, to T. A, Edison, 

The recording diaphragm forming part of the apparatus, 
and also the reproducer, has a diaphragm of glass, and this is 
not shown or described in the Bell and Tainter patent, but is 
made subject matter of letters patent, 400,646, April 2, 1889, 
to T. A, Edison. 

The recording diaphragm carries a recording point or 
style having a cutting edge located in such a manner as to 
engage the surface of the blankets at an acute angle. This con- 
struction is not shown in the Bell and Tainter patent, but is 
made subject matter of letters patent, 293,967, December 4, 
1888, to T. A. Edison, The same general device is claimed 
and described as an article of manufacture or apparatus in 
letters patent, 393,968, to T.\A. Edison. 

The recording diaphragm carries a cutting tool having a 
curved edge. The exterior line is in a circle and the record 
is cut in the are of a circle, The reproducing diaphragm has 
a ball or tracing point adapted to travel the groove cut in the 
arc of a circle, Both of these devices are shown, described 
and claimed in letters patent, 430,278, dated June 17, 1890, 
to T. A. Edison, J 

Assuming that the graphophone record tablet is a pho- 
nogram of wax-like material, it will, in use, be combined with 
a jewel cutting tool, and will, therefore, embody the subject 
matter of letters patent, 484,583, dated October 19, 1892, to 
T, A. Edison, 


Raymond R. Wile 





a 





ee ee ea ETS 


320 


‘<The phonograph instrument employs a record tablet of 
a wax-like material and a rounded jewel style not affected by 
chemicals, and such a construction is not shown in Bell and 
Tainter patent, but is made s subject matter of letters patent, 
484,584, October 18, (892, to T. A. Edison. 
The other points of the graphophone have been very 
largely copied from the Edison early English and American 
patents, as I have before pointed out; that is to say, their 


“Jmachine embodies the rotating cylinder for carrying the 
record tablet, power devices for rotating the said cylinder at 


a uniform speed, external mechanical feeding devices for 


. producing a rectilinear feeding of the reproducer across the 


record tablet, a hinged arm for the reproducer whereby it 
may be moved to or from the record table, means employed 
in connection with the external mechanical feeding devices 
whereby said devices may be thrown out of operation and 
the reproducer returned over the tablet to repeat the repro- 
duction or to start a new reproduction, the employment of a 
style formed on a lever principle, and a wax-like record 
having its surface engraved and forming a helical groove, 
having a vertically undulating record in its bottom and 


» sloping walls, It will thus be seen that the essential features 


of the graphophone as an organized machine are not the 
‘inventions of Bell and Tainter, or either of them, but are the 


‘inventions of others, and are fully disclosed in letters patent, 


some of which patents are still in force while others have 
‘expired. 
Adjourned until Monday, March 4, 1901, at 11 A. M. 


PaiLapEtruta, March 4, 1901. 


* Met pursuant to adjournment. 
Counsel present as before, 


Adjourned: until Wednesday, March 6, 1901, at 11 


A.M. s 
i 
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PHILADELPHIA, March 6, 1901, 


Met pursuant to adjournment. 

Counsel present as before. 

Examination of witness R. M, Hunter, continued ; 

Q. 25. Mr. Cameron, complainant's expert, gave it as 
his opinion that in defendants’ gramophone machine the repro- 
ducing style snugly fits the record groove; that it conse- 
quently presses simultaneously against and rests upon both 
walls of the grooves, and that, therefore, the style bears with 
.yielding pressure upon the lateral irregularities which repre- 
sent the sound record in the groove. 

You, on the other hand, have, in your preceding testi- 
mony, 'shown that in the defendants’ devices the reproducer 


style does not normally bear upon the two-walls of the record | 


groove. Will you now consider this difference of opinion and 
be a little more full upon this question, giving such additional 
explanation as you may wish with a view of further establish- 
ing the correctness of your views and the incorrectness of the 
opinion expressed by Mr. Cameron? 
A. Mr. Cameron refers to the actian of the style and its 
relation to the walls of the groove in defendants’ machine in 
. Q. No. 9, and also in his answer to X Qs. 311 to 314 inclu- 
sive. In his answer to Q. 9 he says: . e 


“I find that the grooves are exceedingly fine and j 


thread-like and quite shallow and that notwithstanding 

. the fact that the reproducer point seems sharp to the 
touch, that. it is, when compared with the thread-like 
groove of the record, quite blunt. When the point of 
the style rests in the groove it travels along the bottom 
thereof, fully filling the groove and contacts at all times 
with the walls of the groove on both sides ; that is, the 
style does not move back and forth across the groove, 
but fits snugly therein so that the sloping walls of the 
groove acts simultaneously on the opposite sides of the 
style point and guides the same,” 


In his testimony, under cross-examination, Mr. Cameron 
states with considerable fulness, the method which he em- 


SS ne 
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ployed for ascertaining the relation between the style and the 
record groove. He shows that he took a cross-section of the 
- gramophone plate and held the plate vertically ; and that he 
properly mounted a gramMbpltone reproducer head and allowed 
its style to drop into a record groove, and rest in the same by 
gravity, and then examined the groove and style together 
from all imaginable positions under microscopes with powers 
of fourteen to thirty diameters, If the style retains the rela- 
tion to the groove which it occupied in practice, then it was inan 
oblique position relative to the surface of the plate,andallof the 
various parts which are in the alleged contact of Mr. Cameron, 
‘are curved surfaces lying in almost every conceivable plane, 
and.it would be a practical impossibility to arrive at any 
definite and reliable results from such an examination, In 
the procedure of Mr. Cameron, the style was sometimes 
brought forward toward the cross-sectional plane as far as 
possible without slipping off, and sometimes it was placed in 
the groove some distance behind this cross-sectional plate. 
With such positions of the objects to be examined the 
“microscope was moved around them, sometimes directly 
towards the cross-sectional plane, and sometimes towards the 
surface of the tablet. It seems to me that such a procedure 
. would be totally unreliable and that no results of a practieal 
value could be secured in any such manner, Witha large mag- 
" nifying power it is evident that the different parts, of the 
sgroove and style would require different focal adjustments 
to bring them into the focus of the lens, and that it would 
be practically impossible to bring the ling of contact between ° 

the sides of the style and the sides of the groove into such 

“focal position, because the curvature of the groove in cross 

. section is a different s:ction than a transverse section through 

“the style in a plane parallel with the centre of the style. It 

would be next to an impossibility to make these two curva- 

tures the same so that when the style is set into the groove in 

an oblique position the curves of its point would mathe- 

matically fit the curved walls and bottom of the groove. To 

the eye they may appear to meét but under the mode of 
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“examination. made by Mr. Cameron, the enormous diffiulty 


in securing any proper focus would cause the side portions 
of the style and groove to coalesce to the eye, and even in 
a photographic reproduction, even though. the style were 
materially narrower than the groove, I have undertaken 
myself to make these examinations and believe that they 
are totally unreliable when made in conformity with the 
statements of procedure testified to by Mr. Cameron. The 
gramophone record grooves are about yt, of an inch in width, 
and a style which may be quite loose in such a groove with 
regard to pressure on the side walls thereof, may leave on 
either side between itself and: the walls a space of not more 
than yyy of an in inch, To look into such a space by a 
microscope of any kind, under the conditions stated by Mr. 
Cameron, would be absolutely futile; especially is this so in 
view of the fact that the hard rubber wall of the 
groove is dark and the’ curved surface of the style is 
highly reflective. Of course it is possible to turn the 
light upon the wall of the groove to make .it reflect 
as itself asa white surface under large magnifying power, 
but this would be greatly confusing in making such exam- 
ination as that proposed, Furthermore, as I have above 
pointed out, the line of alleged contact is not a straight line, 
and is not even a curved line in a plane, but is a very irregu- 
lar curved line in a multiplicity of places’ if it exists at all, 
and under no conditions could all these points of contact be 
examined at the same time. The smallest jarring might 
bring an abnormal contact between the style and the side of 
the groove into existence, and, thereby, produce a deception, 
I would also point out that it would be practically an impos- 
sibility to simultaneously examine both sides of the groove 


* and contact with the style, for whatever favorable position or 


reflections of light might be secured on one side would not 
exist on the other side of the groove, and it is quite evident 
that the style point might be crowded over against one side 


- which was more particularly examined while at the same 


instant it was clear of the opposite side. In my opinion it is 
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-, of no consequence what the character of illumination pro- 


duced by Mr. Cameron may have been, because the diffrac- 
tion of light which would gome through a narrow slit as small 
“a8 gqpy of an inch, would ffdute the phenomenon of light 
interference, which is well known to all persons accustomed 
- to handling a microstope, and said light interference would 
produce the most defective results, However, even if this 
. diffraction of light did not interfere with the proper examina- 
tion, in this particular case, by producing darkness or appar- 
ent contact between the style and the side wall, the attempt 
to focus both sides of the groove and their contact with the 


" style, would certainly coalesce the images of the sides and 


Style and thus prevent any reliable data being secured, __ 
Ihave made some very careful examinations with regard 
to the relation of the style to the groove in, the defendants’ 


> machine under the microscope, and am thoroughly convinced 


that in the practical operation of the defendants’ machine, the 
style does not rest and travel upon the two lateral walls of 
the groove so as to be sustained upon the sound record por- 
tions of the groove, and continuously in contact therewith, 
“Mr, Cameron may have overlooked the fact,in his examina- 
tions that the style points are not all uniform in size, and that 
some are materially thicker than others, but the largest are 
shaped and intended to be so shaped, as to enable the point 
to rest solidly upon the bottom of the groove when placed in 
-the machine, The fact that the point is intended to rest upon 
the bottom is primarily evidence that the side walls are not 
intended-to act upon the sides of the style to prevent the 
point reaching the bottom of the groove. The great weight 
in the reproducing apparatus of the gramophone is a reason 
of itself why the style should not bear upon the side walls 


any more than is necessary during the action of the appa-~ 


ratus to reproduce speech. The weight is taken upon the 
+ bottom of the groove or upon the upper shoulders produced 
in-the manner I have before pointed out upon the style and 
which rest-upon the upper surface of the tablet and thereby 
aid-the point in sustaining the weight ‘and placing upon the 


Raymond R. Wile 
Research Library 


a ee eee eee 





j 325° 
® . 
side walls of the groove alone the duty of producing lateral 
vibrations of the style. My examinations convince me that 
vw [oe sthis is strictly correct, and that while it is possible to make an 
examination with an abnormally thick style point, this would 
not properly represent the conditions in practice, Not only * 
have I made examinations under the microscope with normal 
\ styles, but Ihave also made such examinations with more 
pointed styles formed ot needle points, and of such sizes that 
I knew, as a matter of absolute fact, that they did not fill the 
} groove so as to simultaneously rest upon the side walls, 
Even under these conditions, it was practically impossible 
p with such examinations as pointed out by Mr. Cameron to 
; determine the question of contact between the style and the 
w | 4 sides of the groove, because of the reasons which I have 
stated. Under Mr. Cameron's reasoning, he would assert that 
even these finer points were in absolute contact with the side 
walls when, as a mathematical proposition, they could not 
have been, I have prepared some drawings showing the results ‘ 
of my examination and am prepared to say that even under 
~ the most favorable,consideration of the subject, from the com- - 
plainant’s standpoint, that these drawings. correctly rep- 
resent the actual conditions in normal operation of the 
defendants’ apparatus which exist between the style point 
and groove, The first of these drawings is marked “ De- 
fendants’ Exhibit, No. 43 and shows two figures marked 
“Figs. 1 and 2. Fig. 1 shows the cross section of the groove 
in the tablet A and the style point B is shown in solid lines 
down to the points F GF and in dotted lines below that 
point, the dotted line portion C representing the original out- 
~ line of the style point when first placed in the machine, For 
the sake of giving to the complainants every advantage it will 
ibe observed that this point is made to conform solidly with the Xs 
bottom of the groove and slightly up the side walls thereof, ‘ 
gradually separating from said walls, this being an essential i 
construction to enable the point of the style to reach the 
Ps bottom. This is the position if the machine does not move. 
The moment, however, that the record tablet is moved under 
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, the style, the point rapidly wears away, and if the groove is 


absolutely straight ; that is to say, entirely devoid of lateral 
undulations, and, therefore, incapable of producing sounds, 


: the extreme point of thestyle will wear down at once to the 


dotted line D B, and will exactly fit the bottom and side 
walls of the groove, This, however, is an abnormal condi- 
tion, as itis unreasonable to presume that the grooves were 
ever made for.such a purpose. However, for the purposes 
of the examination we will assume that the point was worn 
away so as to make it absolutely fit the groove on bottom 
and sides, and that then the groove was provided with lateral 


- undulations which were rapidly brought under the style. 


These lateral undulations would vibrate the style point first 
to one side and then to the other, thereby making the style 


’ assume oblique positions’corresponding to the dotted lines X 


and Y of Fig..1.. This is absolutely essential to make the 
diaphragm vibrate, and is at the bottom of the entire repro- 
duction of sound. Assuming that the style has its centre 


+ thrown to the oblique position X it is evident that the right 
_ hand side walls of the record groove will wear away the 
. metal of the style point between the dotted lines D and the 


solid line E. The vibration of the style in the opposite 


* direction correspnds to the dotted line y will likewise induce 


the wearing away of the style between the ‘dotted line D and 
the solid line E at the left hand side. Of course, this wear- 
ing away during the vibration, takes place gradually, but, 
nevertheless, begins at once upon reaching the lateral undula- 
tions of the groove, and enlarges itself continuously. The 
result of this operation produces the bottom of the style 


‘in conformity with the lines F G E F which is no longer 


of.such a configuration as to accurately fit to the side 
walls of the groove. When the style is thus worn, and 
which , is its natural condition, in the operation of the 
machine, the style will then bear the relation to the 
groove indicated in Fig. 2. In this case, the tongue G fits 
down to the bottom of the groove, and when the style is in- 


clined in the act of vibrating the diaphragm, one side of thiS 
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tongue fits against the one side wall of the groove, but the 
other side of the tongue and other side wall of the groove are 
separated, as indicated at I in Fig, 2, and this separation is 
absolutely essential to permit the rocking motions of the style 
which are necessary to vibrate the diaphragm, and no matter 


how minute the said separation may be it demonstrates be- 4 


yond the smallest question of doubt that in the normial 
operation of the apparatus the style does not simultaneously 
bear upon both side walls, as stated by Mr, Cameron, and 
under no conditions would it be reasonable to assume that it 
did rest upon both side walls,as such a presumption is to- 
tally incompatible with the true theory and intended pur- 
poses of the apparatus. The formation of the tongue G is 
such that it is of less sectional area than the area of the 
groove, the difference being illustrated between the dotted 
lines D and the solid lines E of Fig, 1.+ It is evident that 
by examining Fig. 1 that if the central line X of the style 
were tilted into a vertical position coincident with the ver- 
tical line to the groove, both sides of the tongue G would be 
clear of the side walls of the groove A. This is the condi- 
tion at every time that the reverse tilting movement of the 
style takes place due to its vibration, and, consequently, for 
every complete cycle of the laterally undulating groove there 
are four times when the sides of the tongue of the style or 
its point are out of actual contact with the sides. At no 
time in the proper operation of the apparatus are both sides 
of the tongue in contact with both side walls. 

When the style tilts it causes the under cut produced by 
the action of the side walls upon the lower part of the style 
to produce the overhanging shoulders F F,and these shoul- 
ders are so pronounced that they rest upon the upper surface 
ef the tablet at H H. When the style is vertical these 
shoulders are not in contact with the upper surface of the 
tablet, but during the vibrations of ‘the style the shoulders 
come alternately in contact with the upper surface on oppo- 
site sides of the groove,and largely sustain the downward 
pressure on the style, as I have before pointed out. In addi- 
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tion to the shoulders sustaining the downward pressure, the 
tongue G also rubs upon the bottom of the groove and aids 
in supporting the load, but the action of the shoulders F, 
owing to their much, greater surface in the direction of the 
travel of the stylé, undoubtedly takes a very material part of 
the weight allowing the extreme lower part of the tongue to 
be ground away just so that it plays nicely in the bottom of 
the groove, and always maintains a shape which will enable 


.jt to act as a rocker during they interim in the actions of the 


Shoulders and while the style is in the act of rocking from 
one oblique position across the vertical line to the other 
oblique position, The dotted line E! represents the same 
style worn down to a greater extent.and showing the shoul- 
ders more pronounced, and is in strict conformity with what 
T have found to take place in actual practice. While these 
changes of shape and the extent of grinding indicated in the 
drawing seem to be very large, they are, as a matter of fact, 
exceeding small, but the drawings are made on such an 


“enormously large scale that due consideration must be made 


on this account, 
Another drawing which I have made as further illustra- 
tion of this construction, is marked as an exhibit in this case 
as Defendants’ Exhibit, No. 44.” In this drawing Fig. 3 
roi a longitudinal section through the, tablet and groove 
and the style point in elevation. The centre line is here 


_ shown as inclined, corresponding to the trailing inclination of 


the style in the machine. B is the style, G is the tongue, 
E is the flattened sides of the tongue, and F is the shoulder 
at the top of the tongue. The dotted line below the bottom 


~ of the groove indicates the extreme point of the style which 
_ has been ground off by contact with the groove. It will be 


seen that the tongue is of considerably greater length than 
height, and, consequently, therefore, the shoulders F are 
very pronounced and extended in area so as to be capable of 
sustaining considerable downward pressure without excessive 
wear, as compared with what would take place on the extreme 
bottom of the tongue G, which is not:only of less length, but, 
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being on a curve, presents at times only a small surface of 
contact with the bottom of the groove, and is thus apt to 
wear away rapidly. 

I have observed in some cases, more particularly those 
in which the style was perhaps harder than is usually the 
case, or also, perhaps, due to the material of the record 


tablet being slightly less brittle than in other cases, the ” 


bottom part of the tongue G ground into the bottom of the 
groove a shallow channel indicated at Pin Fig. 5, and this 
shallow channel did not retain the central position in the 
bottom of the groove, but was caused to be formed slightly 
to one side or the other under the tilting or vibrating action 
of the style. This was an additional evidence of the fact that 
the style did not retain contact with both side walls simul- 
taneously, e 

Fig. 4, of Exhibit No. 44, is a plan view of a portion of 
one of the record grooves of the defendants’ tablet, and 
the shaded portions thereon are those portions where 
excessive wear are placed upon the groove and tablet by 
the style, both by its tongue G and its shoulder F, In 
this Fig. 4 the arrow indicates the direction of travel 
of the tablet. R is the central line of the bottom of the 
record groove A. S is the central line of the additional 
groove formed in the bottom of the main groove by the 
extreme bottom portion of. the tongue G of the style. It 
also represents the line of travel of the bottom edge and 
middle portion of said tongue, and is in strict accordance 
with what I have stated. The displacement between the 
lines S and R is, of course, very minute, and this is as it 
should be, because they are approximately at the point of 
oscillation of the style or its place of least lateral movement 
within the groove, All portions of the style above the bot- 
tom move to a greater extent laterally and greater as we 
leave the bottom of the tongue. Where the groove is later- 
ally undulating, as indicated in Fig, 4, we may assume the 
existence of an imaginary line which will cut across the 
various curves, and said line may be taken as the line in 
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which the fulcrum of the style upon the reproducer head 
travels, The curves of the groove operating on the point of 
the style oscillates it to one side or the other of this imagin- © 
"ary line, causing it to take the oblique positions indicated at 
x and y of Fig, 1, “Defeiitiants’ Exhibit. No. 43,” and : 
causes the opposite’sides of the tongue G to be alternately 
* acted upon by the opposite sides of the groove, and especially 
_ those portions adjacent to the places of maximum curvature 
in the groove, It also causes the shoulders F of the style to 
be received upon the upper surface of the tablet, on each side 
of the grooves alternately, as at J K L M in succession. 
One shoulder pressing upon the upper surface J of the tablet, 
on the right hand side of the groove A, and the other 
shoulder of the style next being caused to press upon the 
upper surface of the tablet at K, on the opposite side of 
the groove, and so on alternately at Land M., The sinuosi- 
ties'of the groove operate upon the lateral surface of the 
‘tongue of the style, first on one side and then on the other, 
alternately, and these actions correspond with the actions of 
+ _ >the shoulders F on the upper surface of the tablet. When 
“the lateral undulations of the groove in its side walls operates 
upon the lateral face of the style, or its tongug, it acts against 
a resistance to movement of the style, and, consequently, the 
point of the style hugs the side wall, which is directly in 
action more closely than the opposite side wall, as is clearly 
illustrated in Fig, 2 of Exhibit, No. 42, This also causes 
‘the bottom of the tongue of the style to be displaced from 
-the central line of the groove to the position indicated by the @ 
: dotted line S, Whenever the shoulder F is in full operation 
on the top of the tablet, the wear upon the tongue G be- 
comes lessened, and this is always the case where the tongue 
. is being acted upon by the sharp bends in the «groove, as 
- indicated at the shaded portions in the groove, Fig. 4, of 
Exhibit, No. 44. In those portions between places of 
“extreme movement the shoulders F of the style are not 
materially supported by the upper surface of the tablet, and, 
consequently, a heavier duty is placed upon the bottom of 
" 3 
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the tongue, and these places are indicated where the dotted 
line S crosses the solid line R, in Fig, 4, said positions being 
those assumed by the style when in its practically vertical 
position, or between the extremes of its lateral vibrations. 
Under the microscope the wear on the several parts is very 
clearly disclosed, and establishes the truth of the statements 
»which I have made in this answer, and endeavored to 
illustrate by the diagrams, 

In conclusion, therefore, I have no hesitancy whatever 
in stating that in the normal operation of the defendants’ 
apparatus, and during the reproduction of sound, the style 
point is not simultaneously supported during the travel of the 
tablet by both side walls of the groove, but, on the other 
hand, the weight of the reproducer is sustained by the 
bottom of the groove and_by the upper surface of the tablet 

. outside of the groove, and the point or tongue of the style 
is operated upon alternately by. the two side walls of the 
laterally undulating groove. The operation of the style in 
the record groove of the defendants’ apparatus, is, therefore, 
in my opinion, radically different from the mode of operation 

_ Fequired by the reproducing apparatus.of the Bell and 
Tainter patent. 

Counsel for defendants offers in evidence the two. 
drawings produced by the witness and the same are 
marked respectively, ‘‘ Defendants’ Exhibit, No, 43” 
and ‘Defendants’ Exhibit, No. 44.” 

Q. 26. You have frequently referred to the lateral 
capacity for adjustment of the reproducer style or reproducer, 
in the Bell and Tainter device to be such that it approxi- 
mately should have a movement approximating the width of 
a groove with perhaps enough movement on each side of 
such requirement as to insure, mechanically, said adjustment . 

~ equal to the width of a groove or approximately one one- 
hundredth part of an inch. Do you mean to say that the 
record tablet having vertically undulating grooves would not 

"induce the feeding of the style transversely over its surface to 

‘a greater extent than the width of a groove? 


Raymond R, Wile 
Research Library 


a 





N 





<a ere eranasembrtsinnteset ane antepn eon’ 2 —s 


» 


~ 3324 


A. In ‘considering the question of the adjustment or 


. capacity for adjustment of the style to the groove in the Bell 


and Tainter apparatus, I was gpnsidering the apparatus as de- 
scribed and of the sfecessitiesof the apparatus described, I 
have stated that the particular apparatus illustrated in the Bell 
and Tainter patent is such that without the external mechanical 


feeding mechanism it would be an absolute impossibility to . 


rely upon the universal mounting of the style or the reproducer 
head itself and the record tablet to cause the reproducer to 
be fed transversely across the series of grooves of the tablet, 
and thereby dispense with the external mechanical feeding 
devices, I have referred to the tests made on the grapho- 
phone instrument showing that not more than the width of 
one and a half to two grooves could be relied upon. as 
the possible automatic adjustment. of the reproducer style, 
even on this improved machine, I do not wish to be under- 
stood as saying that a machine could not be produced in 


-.which a reproducer might be made to travel across the record 


grooves under the feeding action of the grooves themselves, 
but I do say that any such machine as might be so produced 
would not be the machine of the Bell and Tainter patent, and 
would involve matérial changes and new organization of parts 
to give it any such capacity. I am aware that the Grapho- 
phone Company have recently ‘placed upon the market a 
small toy machine, with an endeavor to embody in its con- 
struction, on a miniature scale, some of the general features 
involved in the gramophone, but this machine is a mere toy, 
giving no satisfactory results, and being totally unfit for any 
purpose other than mere childish amusement, Furthermore, 


“> the duration of the tablet is very short and the machine, in 


every way, unsatisfactory, both in operation and the results 
produced. It is a toy and nothing more. 





March, 1901, 
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PHILADELPHIA, April, 24, 1901.” 
Met pursuant to agreement, at the office of Horace 
Pettit, Esq., 604 Stephen Girard Building, Philadelphia, April 
24, 1901, at 10.30 A. M., for the’purpose of cross-examina- 
tion of Mr. Hunter. 


Parties present: Pxitrp Mauro, Esg., of Counsel for Com- 
a plainant, : 
Horace Pettit, of Counsel for Defendant. 


< Cross-EXAMINATION, 
By Mr. Mauro: 


X@. 27. You have stated that when the phonograph 
first came before the public you took every occasion to 
familiarize yourself with the same. To what year do you 
refer? ‘ ‘ 

A, It was along in the latter part of the seventies, possi- 
bly as early as '77 or '78. 

XQ. 28. Please state what experience you have with 
the Edison tin foil phonograph as it sured in 1878, or there- 
abouts. 

A. My experience was with reba to the use of the 
instruments in the hands of others who exhibited thent in 
operation. I frequently had occasion to carefully note the 
working of the instruments, and also had many of the records 
in my possession, which I carefully examined, as I was much 
interested in the subject. 

XQ. 29. Did you acquaint yourself at that time with 
the construction of the instrument, and particularly with the 
manner in which the reproducer-was supported and manipu- 
lated ? 

A. Yam not very positive as to the actual mechanical 
constructions in the first machine which I saw, regarding the 
particular manner of supporting” “the. ~reproducer, but my 
recollection is that in those machines the’reproducer was car- 
ried on a frame, or arm, which was pivoted and clamped in 
position when brought up to cylinder carrying the tin foil. 
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2 xa. 30. Do you recall that the reproducer diaphragm 
was carried upon an upright arm pivoted to the base of the 


*“- machine, and provided with screws for adjusting and clamping 


it in position radially of the mandrel, and with other srews for 
adjusting and clamping it longitudinally of the mandrel? 

A. 1 do not recall any screws for adjusting it longitudi- 
nally of the mandrel in these earliest types of ‘machines, but 
my recollection is that they had provision for adjusting and 
clamping the arm radially of the mandrel. 

XQ. 31. How long is it since you have seen an Edison 

* tin foil phonograph ? 

A, Within a few months, 

XQ. 32. After 1878, when was your attention next 
directed to the talking machine art by reason of any develop- 

“ment therein ? ~ ¥ 

A. I could not fix any definite date, but took notice of 

everything that came to my knowledge from time to time, 
‘ and my recollection is that there was quite a little time which 


.' passed between the earlier Edison machines and the develop- 


ment of the phonograph for public use and sale. 

XQ. 33. Did anything in the natuge of a talking 
machine come to your attention between 1878 and 1886, and 
if so, what was it? 

A, 1 do not recall anything special until the more per- 
fected types of phonographs came upon the market, or were 
discussed with a view of their introduction in the market, and 
if I remember rightly, my attention was more particularly 
directed to the’matter in view of certain controversies which 
seemed to arise about the time of the issuing of the Bell and 
Tainter patent, regarding the question of inventorship of the 
particular improvements which were then thought to be best 
adapted for use in a commercial machine. 

XQ. 34. Between whom did the controversy to which 
you have referred arise, and what did they involve ? 

“A, My recollection is that they were more particularly 
between Edison and Bell and Tainter. I do not refer to 
legal controversy, but more to opinions as to the claims of 
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these parties with regard to the right to be considered as 
inventors of the essential features of the talking machine, more 
particularly in connection with the use of engraved wax 
records, ’ 

XQ. 35. When did you first see a hee which made 
sound records by the process of engraving on a wax-like 
material ? 

A, I really could not say as I have no aay of fixing 
upon my mind, 1 

XQ. 36. Can you state whether it was before or after 
1886? 

A, It was possibly after that time, though; 1 as I have 
made some inventions of my own, in about 1887, in phono- 


. graphs, itis possible that it may have been a little earlier, but 


] am not prepared to fix any definite date on this point. 
“XQ. 37. Have you taken out any patents for improve- 
ments in talking machines? 

A. Not on my own inventions, 

XQ. 38. Are you interested personally or peoreaeonally 
with any concern or individual engaged in the talking machine 
business ? 

A. No, not to any extent inbeces 

XQ. 39. Are you familiar with the various constructions 
of talking machines that have appeared on the market from 
time to time, since 1886? | 

A, I should say that I am, 

XQ. 40. Do you know of any type of talking machine 


* that has appeared on the market since 1886, in which the 


reproducer was not mounted on a universal joint and capable 
of automatic adjustment laterally and towards and away from 
the surface of the record tablet ? 

Objected to as irrelevant and immaterial, and not proper 
cross-examination. 

A, J understand this queittoa 1 to refer to the so-called 
automatic adjustment of the reproducer upon the supporting 
arm and relatively to the record tablet while the said arm is 
mechanically propelled by an external feeding mechanism 
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for the purpose of positively carrying the reproducer across 


» the record groove of the record tablet. With this under- 


standing I would say that I do not recall .at this time any 
phonograph maching which went into commercial use but 


what embodied tHese features, 


In giving this answer, I have wholly excluded any con- 
sideration of the gramophone as that machine works on an 
entirely different principle. 

XQ. 41. What is there in my last question No. 40, 


“which you think justifies the assumption that I referred 


to talking machines having a particular kind of feed 


~» mechanism? 


A. Inthe first place the question followed the previous 
question relating to wax record machines and in the next 
place, the language of Q. 40, refers to the automatic adjust- 
ment, and I understand that this automatic’adjustment is one 
which is to compensate for what would otherwise be a defect 
due to the mechanical construction of the machine more par- 
ticularly on account of the nature of the external feeding 


~-mechanism employed in machines used: in connection with 
iwax records, Moreover, the question has reference to the 


automatic adjustment capacity of the ‘‘feproducer,” and I 
therefore assumé that the language of the question refers to 


~the automatic capacity of adjustment of the reproducer, per 
.s¢, upon its supporting arm or carrier, whereby the repro- 


ducer may compensate as to position of its style in the record 


. groove to obviate the defects which would be introduced by 


the mechanical feeding of the carrier or supporting arm. 
These are constructions which are not employed in the 
gramophone, and, for these reasons, I have excluded the 
gramophone in giving my answer to XQ. 40. 

XQ. 42.. Is it your understanding then that the words 
‘automatic adjustment” necessarily imply a feed mechanism 
ofa particular description ? 

A, No, not at all, but it doesimply that there isa 
mechanical feeding mechanism of some character for posi- 
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tively and uniformly feeding the reproducer arm or carrier 
longitudinally of the record. 5 

XQ. 43. Now, please state whether or not it is a fact, 
so far as you know, that every talking machine now on the 
market, whatever feeding means it may employ, has. its 
reproducer mounted on a universal joint and its style resting 
on the record tablet by gravity. If you are aware of any 
talking machine now on the market which does not have these 
features, please specify it. ‘ 

A. No, it is not a fact, The language of the question 
specifies the construction of machines .such as employed 
in the graphophone and phonograph, but it does not describe 
the class of machine embodied .in the gramophone, because, 
in the gramophone the reproducer fer se is not mounted 
upon its carrier on a universal joint. It is rigidly mounted 
upon its carrier and the more rigidly the better. The 
carrier itself, at a great distance from the reproducer, is 
mounted on a universal joint such as employed in the old 
Edison machines disclosed in the Edison English patent of 
1878, but this is a construction very different from the 
graphophone or phonograph and not within the language of 
the question. * 

XQ. 44. It is your testimony then, asan expert in this 
case, that in the gramophone as represented by “ Complain- 
ants’ Exhibit, Defendants’ Machine"’ the reproducer is not 
mounted on a universal joint. Am/{I stating your views 
correctly? oe 

A. You are because the reproduer per se is mounted 
rigidly upon its carrier, 

XQ. 45. Please explain to the. Court the distinction 
you make between the personpdiiese™ and the “ reproducer 


> per se,” if any. Sst 
A, 1 make no distinction, ae I use the words “ repro- * 


ducer per se” to emphasize my understandig of the state- 
ment in the question that the age is Sener, 
mounted. 

The question dagiieadicnalsiy dl is ‘intended to include the 
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construction of machines set out in the Bell and Tainter 
patent wherein the ‘‘reproducer per se” is universally 
o mounted upon the carrier, and I, therefore,am giving to the 4 
question the commén;settse meaning that it should have. I id 
“do not considéf the cartter of the réproducer and the repro- 
. ducer itself as one and the same thing. 
XQ. 46. Inthe graphophone the reproducer, that is to 
. say, the diaphragm and its actuating stylus, are supported by 
“an arm mounted at its end remote from the diaphragm on a 
universal joint. Is that correct? 

‘A, The-language is misleading, The reproducer 
embodies not ‘only the diaphragm and style, but also the 
immediate supporting castings or metal parts which are posi- 
tively and rigidly secured to these portions. In the grapho- ¥ 
phone the sound box has an opening extending to one side 
in the form of a short tube somewhat similar to the Bell and 
Tainter patent in suit, and this shart tube is connected by a 
universal joint with a tubular part on the carrier which is 

‘mechanically fed across the record tablet. There is, there- 
fore, no arm inthe sense in which I have used the word 
¥ “supporting or carrier arm" for the reproducer. In the 
graphophone this short tubular neck is properly considered 
as part of the reproducer, asit is an integral part of it, This 
“is not so in the gramophone as the reproducer in that instru- 
ment is wholly distinct from the carrier arm and is detach- 
. , ably connected to jt, but is held against adjustment upon 
it when in attached position, Inthe gramophone, the carrier 

arm is in no sense a part of the reproducer. 
XQ. 47. In the gramophone, as represented by “ Com- 
plainant's Exhibit, Defendant's Machine,” is the reproducer 








i ‘ / , . carried by an arm mounted on a universal joint at the end 


remote from the reproducer? 

* A. It is attached to such an arm, but it is not carried by 
said arm in operation, but rather the reproducer carries the 
arm at the free end, I would further point out that the arm 
does not feed the reproducer across the record tablet but, on 

4 Es the other hand, the said arm simply acts as a radius bar for 
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holding the reproducer in an upright position. No automatic 
adjustment is at all required for the reproducer in the gramo- 
phone, because the style of the reproducer being once placed 
in the groove always remains in that groove and cannot 
get out of it. Consequently, such an idea as an auto- 
matic adjustment by supporting the reproducer per se ona 
universal joint upon its carrier does not enter into the con- 
struction of the gramophone, while it is an essential and 
necessary part of the graphophone. 


All after the first sentence of the foregoing answer 
is objected to by complainant's counsel as Anfesponsive 
and volunteered, 


XQ. 48. You say that the reproducer carries the arm 
at the free end; that is, because the reproducer rests by 
gravity on the record tablet, is it not? 

A, It is. 


XQ. 49. In the dapesteains does the short tube which 


you.say is properly a part of the reproducer, support the 
diaphragm and stylus? 

A, It does, because it is an integral construction ‘with it, 
They are all part of the same reproducer construction, and, 
therefore, co-act to support one another. 

XQ. 50. But in operation, and strictly sedi the 
stylus and diaphragm support this tubular arm, do they not? 

A, Ina sense they support it, but I do not call it an 
arm. It is simply a tubular extension forming an integral 
part of the reproducer, and which must of necessity be con- 
nected with the external mechanically operated feeding 

. carrier, The reproducer in the graphophone is a very light 


. affair, so that the idea of supporting any weight does not 


enter into consideration, The support of such weight as is 
placed upon the style of the gramophone would instantly 
* destroy the record of the graphophone, 


All after the second sentence is objected to by com- 
plainant’s counsel as irresponsive and volunteered. 


XQ. 51. In preparing and giving your deposition in 
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this case you have consulted depositions given in other suits 
brought upon Patent No, 341,214, have you not? 

A. Vhave. ss 

oe XQ. 52. What records have you consulted in this 
connection, and what depositions ? 

A. American Graphophone Co, v, Leeds and Baldwin, 
American Graphophone Co, v, National Gramophone Co. 
and Frank Seaman, and more particularly the depositions of 
Benjamin in the Leeds case, and the deposition of Joseph 
Lyons in the National Gramophone case, 

XQ. 53. I suppose it was from these depositions that 

) _ "you obtained the prior patents and publications to which you 
have referred, and if you have introduced any prior patents 
or publications not referred to in one or the other of these 
two cases, please specify, it or them, 


Objected to by defendants” coinsel as incompetent 


and not proper cross-examination, and further objected . 


onthe ground that the exhibits in this case have been 
offered in evidence by counsel for defendant, and where 
he obtained the same it is not shown that the witness 
has knowledge. - 


A. would refer to “ Defendants’ Exhibits, No. 34," 
»_*-, Dana and Silliman, “ American Journal of Science,” and No. 
- 41, being Bell's Researches in Electric Telephony. Also, 
pe > “No, 33, extract from article entitled, ‘‘ The Examination of 
, Vowel Sounds.” 
7+ «Recess until 1.30. 
"XQ. 54. In the first part of your deposition, you dis- 
- cussed the process of making sound records by engraving, 
which is described and claimed in patent 341,214, in suit, 
“and I understand it to be your opinion that that process and 
‘the engraved sound record produced by it, was not new with 
‘ Bell and Tainter, but was in possession of the public prior to 
the date of said patent. Is that your opinion ? 
A, Na. My opinion was that while the broad idea of 
engraving a wax record was not new with Bell and Tainter, 


‘ 
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it is quite possible that there was some novelty in the partic- 
ular manner in which they engraved their record groove, so 
as to produce a record surface made up of a series of shallow 
grooves and practically sharp ridges betweén the grooves, so 
that at any place on the surface of the record, the style 
would have a tendency to slide down the sloping side walls 
from such a ridge into the bottom of the groove, if it were 
accidentally placed upon such ridge, or upon the walls of the 
groove adjacent to the ridge. . 
X@. 55. Do you or not wish it to be understood as 
your opinion, that the engraved sound record broadly was in 
public use or knowledge prior to the date of patent 341,214, 
in suit? And I refer particularly to that part of your depo- 
sition where you quote from Edison's British Patent 1644, 
of 1878, with reference to the use of a sheet of paper coated 
with paraffin or other hydro-carbons, waxes, gums or lacs? 
A. I wish to be understood that in my opinion the 
broad idea of engraving a wax record was a public knowledge 
prior to the date of the Bell and Tainter patent referred to, 
XQ. 56. In this part of your deposition, to what extent 
did you avail yourself of, or utilize the deposition of Mr. 
Benjamin, defendants’ expert in the Leeds and Baldwin 
case? : Mt 
A, In little or no matter, that I recall. 
XQ. 57. Have you, prior to your giving your opinion in 
this case, acquainted yourself with the opinion of Judge SuipMAN 
in the Leeds case, as to the bearing of the matter, which you 
quote from the Edison British patent, upon the novelty of the 
engraved sound record? 
A, 1 have read that opinion prior to giving my depo- 
sition, c ‘ a 
XQ. 58. In your deposition, particularly in that part 
which relates to Claims 19 to 23, inclusive, of the patent 
341,214, you followed very closely the deposition of Mr, Lyons 
+ in the suit against the National Gramophone Co. and Frank 
* Seaman, did you not? : 
A. I did, to a very material extent. 
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"X@. 59. You not only adopted Mr. Lyons’ views, but 
to the extent of a great many pages you adopted the very 
language of Mr, Loyns, did you not? 

A, I didsoas to make the consideration of certain points 
agree exactly in this casé and that against the National Gram- 
ophone Co. ad Frank Seaman, 

XQ. 60. In some instances, where yow put in in bulk 
whole paragraphs and pages of Mr. Lyons’ deposition, you 
changed a few words at the beginning or at the end of the 
paragraph, Why did you do this, if you have any reason 
therefor? 

A, Thad no reason except that in some instances I pre- 
ferred my own manner of dealing with the subject, and quot- 
ing his language where I thought that it was advisable, 
There was no special objectii in any of those changes which 
you refer to, 

XQ, 61. You speak of quoting Mr. Lyons’ language. 
Did you put any part of the matter taken from his deposition 
into quotation marks or give him the credit of authorship 
in any, way ? 

A, I did, This was not/at all necessary in those parts of 
the deposition where I was giving my own opinion as those 
opinions werg the same whether I adopted the simplicity, the 
language of Mr. Lyons in whole or in part or not. The 
object was largely to facilitate getting the record completed, 
as the treatment of this case necessarily required to be simi- 
lar to that in the National Gramophone Sot case since the 
questions involved were identical. 

XQ. 62. How do you know that this case required 
similar treatment to that of the National Gramophone Co., 
by whom was it required, and what has that got to do with 
the giving of your individual opinions upon questions of 
expert character in a case? 

A, The questions involved in the two cases are the same. 
It is, therefore, self-evident that counsel for the defense would 
naturally handle the two cases in substantially the same man- 


’ ner. My testimony was given without any regard to the. 
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opinions of Mr. Lyons and it is totally immaterial whether, for - 


the reasons already explained, I adopted his language in 
those particular portions of his deposition where my opinion 
was so identical with his own that there was no possible ques- 
tionas to the similarity of our understandings, My opinionis the 
same, whether I use the same language of Mr, Lyons, or use 
special language of my own, You will find a very great por- 
tion of my deposition treating of the subjects here involved 
entirely from my own standpoint, and where I have not 
adopted the language of Mr. Lyons. 

XQ. 63. For example, Mr, Lyons says, ‘‘So far as the 
cutting or engraving of a sound record is concerned, Messrs, 
Bell and Tainter are probably the pioneers.” You do not 
agree with Mr, Lyons in that statement, do you? 

A, Most certainly not, and this is an example of where 
my independent opinion will be found defined in my own 
language. 

XQ. 64. Do you consider Mr. lyons a person well 


_ versed in the theory and history of the art and history of 


reproducing sound ? 

A. 1 know nothing about Mr, Lyons’ ability in this 
direction other than is found in his Sore as evidenced 
by that testimony. 

XQ. 65. Do you know anything of the attainments *of 
Mr, Emile Berliner as an expert in the art of recording and 
reproducing sounds ? ‘ 

A. 1 know of his work by reputation and by his own 
statements regarding the work which he had performed in 


the development of the gramophone, but I was not in any- ' 
wise associated with him during any of his experiments, I 


have had personal knowledge of some of his early work, and 
I would recognize Mr. Berliner as a man who had made 
material and important developments in reproduction of 


. “speech on the particular lines carried out in. the commercial 


gramophone. 
- XQ. 66, Did you in your preparatory work in this case 
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tread the deposition of Mr, Emile Berliner given in the Ameri- 
can Graphophone Co. v, Edison Phonograph Works? 
A, No. 
XQ. 67. In that deposition Mr, Berliner says : 
“Since thd exhibition of the Edison Phonograph in 1878, 
_no advance of any consequence had been made in the art of 
recording and reproducing sounds, The subject had appar- 
ently dropped out of the notice of scientific men and of the 
public generally, the phonograph having failed to realize the 
expectations which it created. The issue of the patents to 
Bell and Tainter, however, and the-methods and apparatus 
which they described gave a new impetus to the art, and 
* amply demonstrated that the problem of recording and repro- 
‘ducing sounds with sufficient accuracy and certainty to 
subserve actual commercial needs and had been solved.” 
* How’do those statements accord with your knowledge and 
information touching the history of this art? 





Objected to as incompetent, irrelevant and imma- 
‘terial, and not proper cross-examination, and that the 
. deposition quoted from is not a deposition or of record 


“in this case. . 


‘A, My. answer to this question would depend very much 
upon the meaning given to the particular words used in the 
: quotation, I can only say, as I have before intimated, that 
the issuing of the Bell and Tainter patent did introduce cer- 
tain controversies with regard to their work and that of 
Edison, and in view of their claims as to what they had and 
could accomplish, they did, undoubtedly, give a new impetus 
to this old art, and induced Edison to actively take up his 
former work and continue in the lines which he had worked 
on prior to Bell and Tainter’s invention. The work of these 
parties unquestionably.induced the production of commer- 
cial phonographs, but this might have taken place 
without conceding any special novelty in the wax records of 


_. + the Bell and Tainter patent. The feature, however, of a wax 


record having very shallow grooves and with clearly defined 
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ridges between them, combined with a reproducer universally 
supported upon its carrier which latter is mechanically and 
positively fed’ by an external feeding mechanism, did open 
the field for an advance in the phonograph of that character. 
This, however, was on entirely different lines from that in 
which Berliner was working. 

XQ. 68. Mr. Hunter, you are a patent lawyer and fells 
citor, are you not? 

A, Tam not a patent lawyer, but ama solidltor of pat- 
ents and have been for thirty years. I have devoted my 
attention very largely fot more than twénty years to expert 
work, 

XQ. 69. You have alist taken the depositions of wit- 
nesses to be used in patent cases, have i not? 

A, T have. 

XQ. 70. And you know what is, and what is not 
fesponsive to a question ? 

A, Ido, 

XQ. 71. Now will you please look at Q. 67 and tell 
me what tliere is in it which calls for an expression of your 
views as to ahy supposed differentes between Mr, Berliner’s 
work and the work of Bell and Taintét? 

Same objection as to Q, 67. 

A. XQ. 67 was a quotation from the language of Mr. 
Betliner, and as it was only 4 very sinall portion of the’ de- 
position, there would be drawn from the question the impli- 
cation that Berliner meant to say that the whole art of 
phonography was made conimércially a success by the 
issuing of the Bell and Tainter Patent. I do not believe that 
he meant any such thing. While I cannot say with’absolute 
certainty what he did mean by that language, I cannot answer 
categorically. I, therefore, expressed my opinion as to my 
understanding of what would be meant by that language, 
and to prevent any possible mlsuriderstanding oa the subject, 
and to prevent any unreasonable implications to be drawn 

from the question, I added at the end of my answet the state- 
" ment that the development pointed out in the patents of Bell 
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and Tainter and referred to by Berliner, was on a different 
line than that in which Berliner was working in the production 
of the gramophone, and I believe that this statement under 
the circumstances js a prapey statement to be made in my 
answer, ‘ we 
XQ. 72. Your answer to Q. 67, then, gives your idea 
‘of the fair interpretation of the quotation from Mr, Berliner, 
does it? ‘ 
A. I think it does. ‘ ‘ 
XQ, 73. That being true, I will read you a little further 
from Mr, Berliner; ‘Between the phonograph and the 
3 >.» graphophone, apart from many important differences of detail, 
ie I recognize three fundamental distinctions : 
‘ “ First, In the recording instrument, which in the one 
case is an indenting point, and in the other a cutting or 
: _ graving tool. = 
“Second, In the method of forming a record, which in 
_ the one case is accomplished by denting or bending a pliable 
substance by contact with the surface thereof, and in the other 
' by cutting or engraving with a graver or cutting tool, whose 
point is constantly imbedded in the hard material (such as 
Bie . . wax) of which the surface of the recoding tablet is com- 
“\ posed, and *" : 

“ Third, In the record itself, which in the one case is a 
soft, pliable strip, the faint indentations of which are easily 
obliterated, and in the other a hard, resisting tube or disc, 
-having grooves cut or engraved in its surface. 

**The graphophonic method and apparatus were first ‘ 
made public by the issue of the letters patent above referred 
toon May 4, 1886, and the method and apparatus disclosed 

. 7 ‘in said patents were at the time entire novelties to the public 
Se ae and to scientific men. My familiarity with the history of this 
ix _art, and with what had recently been done and written, 
. enables me to say with confidence that the method of forming ie 
a record by engraving in solid materials in general, and waxy 
-compositions in particular, the use of a graving style, the 
to production of a record consisting of a solid body cut or 
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| : to sound waves, and other features of the graphophone, as : 
a > set forth and claimed in the above patent, were not known ! 
prior to the invention thereof by the patentees, and are not 
described, shown or suggested in any patent or publications 
prior to the date of said patents.” hy : 
How do these ‘statements of Mr, Berliner accord with , { 


| . engraved with narrow grooves of varied form corresponding . zi | 
your views on the matters referred to by him? | 


Objected to, as incompetent, irrelevant and imma- 
terial, and not proper cross-examination, and further, 
on the ground that the deposition quoted from is not 
a deposition or of record in this case. Counsel for 
defendent hereby protests against this method, adopted 
by counsel for complainant, of spreading upon this record 
a portion of the deposition taken on behalf of complain- 
ants’, being one of complainant's witnesses in the suit of 
| : the American Graphophone Company v. Edison Phono- 

- graph Works, and gives notice that motion will be made 

’ upon the hearing to expunge the portion of the deposi- 
1 * tion of complainant's witness quoted upon the’ record. 4 4 
i] ‘s In reply, counsel for complainant merely calls atten- : 
: tion to the fact that this very witness had repeatedly 
| . * quoted in his deposition from depositions in other cases 
which are not in evidence here, and have not been offered 
in evidence by defendants’ counsel, 





A. I do not know that we disagree in our views, because 

the language quoted from Mr. Berliner’s testimony is directed 

« to a comparison of the Bell and Tainter invention of the 
patent in suit, with the old tin foil phonograph of Edison, oy 

which was the type of phonograph with which the public were i 

. acquainted. The distinctions, therefore, between the two 

| . machines, are perhaps correctly stated by Mr. Berliner. The 

latter portion of the quotation, when examined carefully, 

il « simply means that the details of the invention, both in the 

‘ production of the engraved wax record and the special repro- 

| ducing apparatus disclosed in the Bell and Tainter patent 
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were, as far as he was aware, new with those patentees, and 
was not described, shown or suggested in any patent or pub- 
lication prior to the date of said patent. I agree with this 
language exactly, because«I have clearly defined what was 
the nature ofthe engrated wax record and also the nature of 
the reproducing appliances to be used in connection with it, 
and I have always accorded to the Bell and Tainter patent 
the novelty of these features when properly defined. Ber- 
liner simply speaks of the feature of the graphophone “as set 
forth and claimed in the above patent” and it is simply a ques- 
tion as to what the inventions were that were set forth and 
claimed, I have defined or given my understanding as to 
what these inventions were which were novel with Bell and 
Tainter, and these features, as far as 1 am aware, '‘ were not 
known prior to the invention thereof by the patentees, and are 
not described, shown or suggested in any patent or publica- 
tion prior to the date of said patent,” which latter statement 
is the exact language of Berliner quoted. The deyelopments 
of the Bell and Tainter graphophone were simply compared 
. by Berliner with the old tin foil Edison machine, and hence 
"to a machine which had an external mechanical feeding device, 
and with this understanding he no doubt cor rectly stated that 
the Bell and “Tainter improvements were material over that 
type of machine. 
XQ. 74. You would infer, would you, that Mr. Berliner 

was not aware of Edison's British Patent No, 1644, of 1878, 

*from which you quoted in your discussion of the novelty of 

«the engraved sound record ? 

* Objected to as incompetent, irrelevant and im- 

aS material, 
Sm 4 9 “+4, I do not make any such inference, as of course I do 
., not know, but that would not alter the fact at all. 

; The Belland Tainter special construction of wax records, 
as employed in the graphophone instruments, is not disclosed 
in the Edison or any other prior patents. 

‘XQ. 75. Speaking of the early Edison phonograph and 
its method of operation, I observe that Mr. Berliner says: 


> ov 


— $+ eo 
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“One. of the earliest published descriptions is that con- 


* tained in “The Scientific American,” of Nov. 17, 1877, which 
‘describes the use of a paper strip having a V-shaped ridge in- 


the summit of which the indentions were formed, Other 
publications and patents, notably British Patent No. 1644, of 
1878, suggest paper saturated with paraffine and other sub- 
stances; but all the publications descriptive of the instrument 
made and exhibited show that thin metal foil was settled 
upon as the material most suitable for receiving the indenta- 
tions of the style.” 

If I understand your deposition, you found i in this 
British patent, to which Mr, Berliner here refers, a disclosure 
broadly of a sound record engraved in a solid material, par- 


ticularly in a material of wax-like nature. Have I meee! i 


understood you? ’ 
Same objection and notice as to XQ. 73. 

A. You hav. correctly understood me, and I want to 
say at this time that the statement by. Mr, Berliner above 
quoted, is incorrect, Mr, Berliner says that the patent only 
discloses the idea of paper “ saturated” with paraffine or wax. 
The language of the patent is yery clear that the paper is 
coated” with paraffine, etc., and there can be no question 
from the description in the patent itself that the coating is of 
material depth and in it the record grooves are formed with- 
out in any manner interfering with or distusbing the uni- 
formity of the paper or card layer itself. 

*@Q. 76. And in this same patent, No. 1644, you find 
a disclosure broadly of the freely mounted reproducer of 
patent 341,214 as claimed in Claims 19 to 23 thereof, and by 
broadly, I mean if given such scope as to embrace the con- 
struction embodied in “Complainant's Ex, Defendants’ 
Machine.” Have I again correctly understood your views ? 

A. You have, : 

Re-Direcr. Examination. 
By Mr. Pertir: 

RDQ., 77. When you state in answer to XQ. 53 ‘that 

the three exhibits mentioned in that answer “Defendants Ex- 
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hibits, Nos, 33, 34 and 41" were certain prior patents and 
publications in this case which were notin evidence inthe cases 
of the American Graphophone Co. v, Leeds and Baldwin, 
and American Graphophkone, Co. v, National Gramophone Co. 
and Frank Seathan, did Jou mean to be understood that the 
record in this case was otherwise the same? 

A..1 did not. ‘ 

RDQ. 78. In your answer to XQ. 61, when you stated 

» that ‘the object was largely to facilitate to getting the record 
completed as the treatment of this case necessarily required 
to be similar to that in the National Gramophone Co. case 
since the questions were the same;'' did you mean to be 

* understood that your treatment af the subjects involved was 

the same as the treatment of the said subjects in the said 
National Gramophone Co. case referred to? 

A. No, I did not. What I meant was this: The gene- 
ral questions involved being the same, and the general 
defenses being. the same there was naturally a simi- 
larity of treatment, but my deposition has been given in 
a great many directions which treat of the matters here in- 
‘volved differently than they were treated in the deposition of 

- the other case, the differences being due to my own opinions as 

« set out in my @2position. I have not followed the deposition 
in the National Gramophone Co, case except in those por- 
tions were my views exactly coincided with the testimony of 
Mr, Lyons given in that case. 

RDQ. 79. Do you mean to be understood that the only 
Defendant's Exhibits which have been introduced in this case 
and are.not in the case against Leeds and Baldwin and in the 

~ -case against the.National Gramophone Co, are Defendants’ 

‘> Exhibits, Nos. 33, 34 and 41? 

A, No, I did not, as there are quite a number of other 
exhibits. Those were special exhibits from prior printed 
publications, . 

Examination of Mr. Hunter closed, 


(Signed) RUDOLPH M, HUNTER. 
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: Counsel for defendants offers in evidence copy of opinion 
© t ace . of Messrs. Pollok & Mauro re Berliner Patents which is aba 
4 marked “ Defendants’ Exhibit, Pollok & Mauro’s Opinion.” 
: Defendants close their proofs, of which fact notice is 
hereby given. : " 
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4 5 Le _ IN THE ae = nb, ? 
CIRCUIT COURT OF THE UNITED STATES. be 
Eastern District OF PENNSYLVANIA. 


< ng 


IN EQUITY. R 





to “October Sessions, 1898. No. 34.. 


2 
—— 


¢ 
AMERICAN GRAPHOPHONE COMPANY, % 


vw 


BERLINER GRAMOPHONE COMPANY, JOHNSON, 
et al. 


ee sans 





es 


It‘is stipulated and agreed by and between counsel for 
the respective parties that the cross-examination of Defend- 
ants’ Expert Rudolph M. Hunter, will be suspended until 
April 18, 1901, provided that the cross-examination by the 
“complainant shall be concluded on April 19, 1901. 

It is further stipulated and agreed that complainant's time 
for rebuttal testimony shall be extended twenty days from the 
date of conclusion of Mr. Hunter's deposition. \ 
ie It is further understood and agreed that all stipulations ‘ 

entered of record, some of which were placed upon the record 
in the absence of complainant's counsel subject to his approval, 
are approved and agreed to by counsel for both parties. 
=~ PHILIP MAURO, 
of Counsel for Complainant, 
HORACE PETTIT, 
of Counsel for Defendants 


« 


April, 1901. 


anes eee 





TE 
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CIRCUIT COURT OF THE UNITED STATES, 
BASTERN DISTRICT OF KEW YORK, 


American Graphophone Co, % 
6. 
In Equity/ 
Berliner Gramophose Co,, 


Thomas S, Parvin, and 


Eldridge R. schnson, 


MOTION TO LIMIT AND APPORTION TINE, 





Te HORACE PETTIT, Es 
Counsel for above 





amed defendants, 
Dear Sir:- 

Please take notice that on Monday, Rec, il, 

Jo otleehk, A. Mey 
1900, at tho-cpenin—ef-the-tevet on that day, or so som 
thereafter as Counsel can be heard, I shall move before 
the Court in the Court Room thereof in the Post Office 
Building in the City of Philadelphia, for an ORDER 
limiting’ the time for both parties to this suit’ to” 


complete their testimony,xxatxat toe the three months 
‘ : 





| periods 





ning 
the times for the respective parties/, I shall refer to 
the proceedings already in the case 4nd the annexed affi- 
davit/ Very respectfully, 


: m9 Seay L Mia 8 
Of Counsel for Complainant, 
Service of the forcgoing Nottes and the annexed 


affidavit acknowledged this ie a of December, 1900. 
t 
VAL a 
L 
Y Orn JY Aif-2 


et Seti oe pele 
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IN TER CLROUIT COURT OP TEE UNITED STATES 
For the Fastern District of Pennsylvania, 


AMERICAN GRAPHOPHONE co., 
















VS. In FQUIY, 
BERLINER GRAHOPHONE co. pe 
THOMAS S. PARVIN, and 7 


ELDRIDGE R. JONSON, 


AFFIDAVIT IN SUPPORT OP MOTION. 


STATE OF NEW YORK, 

City and County of Ney York, SS.: 

C. A. L. MASSIE, being first anly svorn, feposes and 
says: I reside in the City of New York snd am of counsel 
for complninent herein and familiar with tne coxmplainant's 
. recent litigation, including the present suit, 


Couplsinant's principal patents here sued on 





e 
granted Hay 4, 1886, and therefore have only a little nore. 
than two years longer to run, 


"Some time awing the latter part of the ycar 1298; 





complainant obtained a final deorce in the circuit court 






jof the United States for the Southern Distriet of Nex York * 





acainst Leads &® Baldvin holding thet certein telkitg wchines. 
t out by the defendants in thet case vere infringenents 
£ complainant's patent No, 541,214 (one of the patents here 


‘sued on), and enjoining the said machines, ‘nis opinion *» 





néed down by Judge SHIPMAN and is reportca in 87 F.R, 
age B73, 


Be Soe 


The machines handled by the defeniants in thet case 
i ployed the svinging reproducer arm pivoted at some distance 


Tom the record, Relying on that prior adjudication com 


idinant filed in Oct. 1898 a bill in Rquity in tne sane 





mrt charging that the sc-orlled Graiophone talking mechine 





ants sere the National Graiophone Co, and Frank Seaman. 


iS 
4 
ae | also an infringewent. che parties who vere made defen- 
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Complainant moved promptly for a preliminary injunction 
which vas granted but efterrards set aside by the Courtof® 
Appeals on the ground that the prior adjudication reliod 


Case, 
on (the Leeis & Baldwin, supra) was not sufficient to merrand 








the granting of a prelixinary injunction. 





Cmaplainant proceeded to take 1ts prima tacite proofs] 





ad 
In the meantime it, transpired that the Gramophone talking 
machines which formed the subject of this New York suit, 
were mamfactured by the Berliner Gramophone Co, and Thomas 


S. Parvin and Eldridse R. Johnson, Complainant thereuvon 






filed the present bili of complaint in this Court making the i 
three parties last named defeniants thereto, 
The Nev York seit ves vresecuted diligently by com | 
Dlainant as already stated. Complainant's direct examinatio: 
was comleted March 29, 1899, 2nd the defense was notified 
to cross-examine, Cross-examination was deferred at the 
request and for the convenience of counsel for the defense 
until May 30, 1899,. The cross-examination was tien contimed 


from time to tine at great length until Senteuber 22, 1638 
it 





when it vas complete 





sinent's prima facie case waa ~ 


elosed by foriail entry on the record Oct. 19, 





for the 4 





eposition, 





Dos, 28, 1899, whe direct #xs#s-examination proceeded 
the convenience of counsel for the defense 4nd was coupleted 
AvP11 253, 1900,, There was a short cross-examination by 
complainant's counsel on duly 25, 1900, ‘Thereafter coi 


plainant's counsel rypeuatedly urged ahd insisted upon 





sbeeding this New York case to hearing, and vas informed on | 








several ens by Ke 





8, Lyons and Bissing (ho had | } 
| | 


been conducting the exasination on behalf of the defense) 


| 
| 
ext deposition, | | 





> case would be closed with their 





unless possibly they might desire to take one or tvo short | 
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depositions on matters of fact. The case was regarded as 
practically closed so far as the taking of testimony ae 
concerned, and it was confidently believed that the case 
would be ready for trial not later than the February term, 


i for the 





1901, About the middle of Cetober,1900, couns 


se notified complainant's counsel for the fivst tine 





ossibdle for the case to be ready 





thet it would then be 
for trial at the ensuing February term and that he could 
en proofs for the 





not give any assurance at all as to 





defense would be closed, ‘Thereupon complainant noticed a 


notion to limit and apportion the time which was heard before 





his Honor, Judge LACOMBE on or about the 19th day of Oct. | 
1900, Judge LACOHPE cranted an order requiring the defen- 
dants proofs to be completed om or before Necember 18, 1900; 
and this order vas aftervards modified by consent so that 
defendants Might have until Jan, 8, 1901, 

On or about Nov. 16, 1900, commlainant was served 
with notice of petation in the New York eutt, on Deane. 
of ites AG Se _Sraniophone (00. and Berliner soramapnons at va | 
(the gchar ned being one of the defendants herein) eR 
petition being sijned by Thomas S. Parvin (another one of % 
ts herein) 2s President of the said Berliner 


ne fefery 





Gramophone Co,, which petition set MPs aneng other things, 


the fact that the defense dn. the New York suit had been con- 





“written gonthante “by tne 





ducted all along, under a eoret 


petitioners, the U. S, Gramophone Co, and Berliner Cramo- 

phone Co, represented by Fon, Charles EF. Mitchell, Hon. 
2 

Movard ¥. Hayes, Gustav Bissing, Esd., and-Horace Pettit, | 


loving papers annexed to the said petition clearly | 





chineg 





yistablished the fact thet the Grano; 
' 


“thich foried the subject of the suit in New York, vere 





bamueveturead and supplivd to the defendants in that oit by | 
| 
| 





Raymond R. Wile 
Research Library 








the defendants in this suit. The questions involved in the 
two suits are absolutely identical, viz: whether or not 
the Gramophone talking isichine mamfactured by the defon— 
dants herein (and sold by the defendants in the New York 
suit) are anfringexents of certain patent claims owned by 
couplainunt. ! 


During the course of tat 





testimony in the Ner 
York mit both for complainant and for the defense, the 
centlemen retained by the defendants herein as counsel 


for the defense in that suit, had absolute and entire charg 


and haw 
of the defense; they decided when they would cross-examine 
aad how 
complainant's sitnesses, when they ‘ould examine thir om 


5 there 


witnessdh and where, and whenne should be cross-examined; 





in short, as already stated, they had absolute and entire 
control of the defense from beginning to end, 

On Nov. 9, 1900, Nx. Pettit presented a inmtion in 
this vresent case "on behalf of defendants to linit com 
Plainant's time for putting in evidence its prima facie 
proofs to thirty days from the date of said motion and in 
aerailt thereof the bill to be dismissed", vVhen the motion 
eae on to be heard, after sore <i senssion pertdednated in 


by his Monor JUNGE ! 





RIOM, it Gestaed that the notion 





le, be withirawn for the tine being. 
Sudsequently, during the latter part of December, 

= ‘ 1900, the petition already referred to herein was presented 
i the New York Court, and after arguisent an opinion vas 


witting the Hl 





es ddzn siyon which an order vas based 
Gri 


hone Companies (one of 





“AIIO. 





om is a defendant herein) \ 





wearance of counsel retained by 
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oh yeu 


time, certainly witnin one week; that defendants can ioe 


their testimony +ithin a few weeks time, probably within 


less than one month. ty 
. 
‘QA ef¥ (a hee 


Subserib' and sworn to before me, 


this ARs sey of Decmebver, 1909. 


Chih sa 


a 














i iid ii Ee | | 


Raymond R. Wile 
Research Librat 

































































t aoe - : 
¢ THE CIRCUIT COURT OF THE UNITED STSTES 
Bast Disvriet of P 
| Rime - October Sessions, 1898, I 
In Byuity;, 
‘ Ameri can Graphophone Ccenp any 
7 ve. 
“3 mn Berline: Gramophone Company, Thomes S.Pervin md > 
vo be he on retion ‘or 
uecree in acccridance th the umiexed consent, it iz ex 
say of Peorury ,1902,vithout co-ta te citer 
iS purty ut ageinet the eter, ORDERED, ADTUDGRD AND mE! 
“a ir oversy of th 
: 3,1986 to Chichester Ay 
Bell and Sumas T.inier box Ing mye ents in Reeurdins 
Reproducing Speec a otuer xc ah actus 
i ‘ 
i trerefcr,ure good ma vulia; thet the compluinem, the 
Anevicun Gre nophone cenn 
filing of tie gill of complaint her 
z, full,entire ris na interest in nate t< 
anetent , 0 ana mweover 
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for saii infringement ; that the defenimte he:ein have 


fringed upon the seid claime in controversy of the 





i Lettere Petem by uekinz or cuusing to be mde, ma 






\ = using or cuueing to be used,and selling,or causing to be 
* sola certain machines or @paratue for Racertkxs Repro- 
ducing Speech, such talking me chines being commonly know 
se 3Yranophones. 


court that the compluin- 





Ani it bei dow to t 








ant und the suiadeferAmts neve mete w settlenait of all 





“Gaifie’yor’ IT denhtpee, p Pits woste wid morse widt— 





neve ‘mly 4 fia 





ex end ti 





amount§, it ise further oricred thet thie settlement shan | 





‘ ; induce el elaine for 





fue to the comleinsnt 
Lettere Patent in suit by 1] rurcnasers and users of 


from tneeuid sefenimte . 





nechines purch 


ED ADJUDGED AMD DRCREED thet z 





Iv IS FURTHER 0 





perpetual injunction iscue etainst the euid 4 


y snd filiny of t+ 











Lueyfh Heaxaneh . 


inent 





1 for, Compl 





v 





ounsel for Defi 
a 


Jb IS * 10%. 
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